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INTRODUCTION 


(H. E. Connor) 


This is the 8th Triennial Report of the Botany Division of the 
Department of Scientific and Industrial Research. The first, for the 
period 1957-59 was published in 1960; it promised that “At three yearly 
intervals we will put on record the progress of our work in that time, 
and also note various other developments within the Division”. This 
short tradition will be continued, but it differs from the seven preceding 
issues in that Dr E. J. Godley who conceived the idea, established the 
report and nurtured it, is, for the first time, not its editor. 

At the end of March 1980, Eric Godley, Director since January 1958, 
relinquished the directorate and returned to full-time botanical research 
in the Division. An appropriate time to reflect on his twenty-two years 
of leadership, his botanical research, his contribution to the administra- 
tion of science will be at his retirement from the Division. That retire- 
ment is set for 1984—late in the next triennium. Nevertheless, his care 
of the staff, his devotion to our science, and his planning for the build- 
ing we occupy must be gratefully and immediately acknowledged. 

Dr H. E. Connor succeeded Dr Godley as Director. 


IMPORTANT DEVELOPMENTS AND EVENTS 


There were three major developments within the last three years: the 
herbarium was extended, Volume III of the Flora of New Zealand 
was published, and an international conference on reproductive systems 
in flowering plants was held in Christchurch. 


International Symposium on Reproduction in Flowering Plants 

In February 1979, 133 scientists from 16 countries assembled at the 
University of Canterbury, Christchurch, for a conference devoted entire- 
ly to reproduction in flowering plants. Dr E. J. Godley, Botany Divi- 
sion, was Chairman of the Organising Committee, Dr C. J. Webb, Sec- 
retary, and Dr P. J. Garnock-Jones, Treasurer; both latter are on the 
staff of the Division. 

Botany Division had maintained an interest in breeding systems in 
New Zealand plants since its foundation; it inherited from T. F. Cheese- 
man (1846-1923) and from G. M. Thomson (1848-1933) New Zealand 
traditions in this field of research which is central to speciation, evolu- 
tion, conservation, or ecology. Six papers were presented by Divisional 
staff including invited review papers by Dr E. J. Godley on “Flower 
Biology in New Zealand” and Dr H. E. Connor on “Breeding Systems 
in the Grasses”. 

It is difficult to determine the success of such congresses but the topic 
itself generated enthusiasm and much interest among those who attend- 
ed; in the words from Donald A. Levin’s review of the published papers 
“They speak to the vitality of the area’. The thirteen invited review 
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papers were promptly published in the New Zealand Journal of Botany 
17 (part 4): 425-671, as an individual issue; 650 extra copies of it were 
sold. 


Herbarium extension 

The herbarium, built in 1960, had reached its maximum in storage 
and had become so reduced in its working space that improvement 
were urgent. In March 1981 the extended herbarium was reoccupied; it 
is increased in length by 6 m and in floor space by about 100 m?, and 
the total area is now 366 m?. Dr David Kear, Director-General, DSIR, 
formally declared the fully carpeted extension open on 22 April 1981. 

Thirty-two new 2 m steel herbarium cabinets were added, primarily 
to house the algae, lichens, and grasses. Redistribution of tall and short 
(1 m) cabinets has restored working space to the pleasurable level we 
enjoyed in the earlier days in the life of this herbarium. 

This increase in space in the herbarium is only a forerunner of the 
major planned additions for which working drawings are being pre- 
pared. That extension when completed should last well into the next 
century. 

The herbarium extension represents the third addition to the build- 
ing the Division occupied in 1960, but such is design skill of the archi- 
tects of the Ministry of Works and Development that comparison with 
earlier photographs alone reveals the changes. 

The building programme saw the adequate housing, for the first time, 
of the staff at the Wellington Regional Station on the Soil Bureau site 
at Taita. That building, suitably, nestles under second growth forest. 

In 1981, the electron microscopy laboratory, originally built to 
house an Hitachi 11B transmission electron microscope, was consider- 
ably enlarged to provide better laboratory and larger dark room facili- 
ties. The unit now contains a TEM room, a room designed to house a 
scanning electron microscope, a large, well-equipped laboratory, two 
small microtome rooms, a dark room complex, and a small workshop. 
The laboratory is large enough to allow the preparation and processing 
of biological material for both transmission and scanning electron mic- 
roscopy, while the enlarged and redesigned dark room allows develop- 
ing, printing and enlarging to be carried out simultaneously. 


Flora of New Zealand, Volume III 

On 19 May 1980 the third volume of the Flora of New Zealand series 
was published by the Government Printer, Wellington. There are 
about 200 species of sedges and rushes in New Zealand—half of them 
indigenous and half naturalised. They constitute a large element of this 
Flora which is devoted to spathaceous, petalous and cyperaceous mono- 
cotyledons. Noteworthy too, because of their colour and abundance are 
South African plants which have escaped from gardens and become 
naturalised here. 

The efforts of its authors, A. J. Healy and Elizabeth Edgar, have been 
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widely reviewed in overseas journals. For some reviewers the behaviour 
of their plants in our country is as D. McClintock noted in his review 
“... exciting, with a relevance far wider than for New Zealand only’. 
For F. H. Utech “The preface should be required reading for students 
of vegetational change and floristic purity”. 

Though not ranking exactly with the Volume III in content or im 
portance, but ranking equally in utility, a second edition of “Common 
Weeds in New Zealand” by B. E. V. Parham and A. J. Healy was pub- 
lished early in November 1981. 


Stafk 


During the period under review staffing was very relatively stable 
among the scientific staff; Dr G. N. Park left the Division in mid-1981 
to become head of the newly formed Biological Resources Centre at 
Head Office, DSIR, Wellington. Dr B. D. Clarkson was recruited in 
1981 and is leading the development of the Rotorua Regional Station; 
through the courtesy of the Forest Research Institute, New Zealand 
Forest Service, he is accommodated with FRI ecologists. Mr Trevor 
Partridge, a graduate from the University of Otago, and a student of 
salt-marsh vegetation joined the Ecology Section also in 1981. 

Study leave abroad was awarded to Drs P. J. Garnock-Jones and 
C. J. Webb. Dr Webb worked at the University of Massachusetts, Bos- 
ton, and spent four months in Costa Rica doing research into the repro- 
ductive biology of tropical trees, and Dr Garnock-Jones is working at 
the Botany Department, University of Reading, England, especially on 
indigenous members of the Cruciferae. 

Mrs M. E. Blackmore, who had worked in our library since it was 
established at Lincoln retired in 1980; A. D. Thomson highlights Mrs 
Blackmore’s valued services on p. 9. 

Dr Jette Lewinsky, Botanical Museum, Copenhagen, Denmark, and 
Dr Marianne Philipp, Institute of Plant Anatomy and Cytology, Copen- 
hagen, Denmark, were both engaged on the temporary staff; Dr Lewinsky 
worked on the taxonomy of the moss genus Orthotrichum, and Dr 
Philipp on aspects of the reproductive biology of Geranium sessiliflorum. 

During the past decade, as the Regional Stations became both numer- 
ous and better staffed, the whole Division has met biennially for the 
presentation of brief papers, for discussion, and for renewal. The Sixth 
Biennial Meeting was held at Lincoln in June 1981, the fifth in 1979 
being held at the Biological Station, University of Canterbury, Cass. 
To maintain another form of contact the Division’s Newsletter was 
started in 1974; Dr A. D. Thomson has produced 30 newsletters during 
the triennium where items of interest and historic fact are reported. 

New Zealand lichenology, enlivened by the work of Dr D. J. Galloway 
over the last 9 years, attracted Dr Leif Tibell, Institute of Systematic 
Botany, Uppsala, Sweden, to work here from September 1980 to July 
1981 on Southern Hemisphere members of the Caliciales. Dr J. A. 
Elix, Department of Chemistry, Australian National University, Can- 
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berra, Australia, spent seven months at the Division, January to July 
1980, extending his chemotaxonomic and chemoecological studies. in 
austral lichens. 


Conservation of rare plants 

Rare or endangered plants have drawn world-wide attention, and 
New Zealand plants have not avoided inclusion in international lists 
of plants at risk. Dr D. R. Given who has published widely in this 
field for New Zealand’s plants, and had kept a register of the extent of 
their protection or dereliction, in 1981 was author of “Rare and En- 
dangered Plants of New Zealand” (A. H. & A. W. Reed), and joint 
author with Dr G. R. Williams of “The Red, Data Book of New Zea- 
land: rare and endangered species of endemic terrestrial vertebrates and 
vascular plants” (Nature Conservation Council, Wellington). Dr Given 
is due the numerous congratulations extended to him. 

To date most of the work has centred round field surveys, assessments, 
and appropriate conservation measures. But several rare endemic 
species have been in cultivation and propagated at Lincoln. Some of 
these species will eventually find their way into rare plant collections 
of the major botanic gardens in New Zealand. Several have been used 
already to enrich reserves that have been set up especially to protect 
rare plants and their habitats. 

The buttercup Ranunculus paucifolius, is perhaps New Zealand’s most 
celebrated example of rare plant protection. At present several hundred 
plants grow in the Castle Hill basin, Canterbury. Since the reserve was 
established in 1948 the number of plants has increased from about 32 
to 400 by the natural dispersal and hand sowing of seed, and by trans- 
planting wildings. More recently, Mrs M. J. A. Bulfin has successfully 
germinated seed collected from the reserve. The first seedlings raised 
this way were planted in the limestone debris of the reserve in 1977, 
and a further batch was planted in 1981 during the visit by delegates 
to the IUCN Conference being held in Christchurch. 

Hebe armstrongii, a whipcord hebe, is widely known as a popular 
cultivated shrub with small white flowers. However, only five plants, 
all with mauve flowers, are known in the wild. They all occur in the 
Castle Hill basin, Canterbury, where they grow in a relict stand of bog 
pine, Dacrydium bidwillii, on infertile soils developed on a glacial out- 
wash surface. A Crown Scientific Reserve covers about 4.5 hectares in 
this area; four of the wild plants of Hebe armstrongii are included in 
this reserve. The other grew outside the area; it was divided up and 
four offsets were transplanted into the reserve. Since 1978 two lots of 
seed have been collected by Dr B. P. J. Molloy, from both open- 
pollinated and selfed plants. From this seed two lines of seedlings were 
raised and 60 plants transplanted into the reserve. Survival rates have 
not been good, except in bare spots where there is no grass competition, 
and amongst the bog pine. However, now that some of the problems 
of establishment are better understood the future enrichment of the 
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area with this rare hebe seems more assured. 

The only lianoid species of native broom, Carmichaelia kirkii, is con- 
fined to one locality in Otago and two or three in Canterbury. Possibly 
the largest population is on Maori land at View Hill, Canterbury, in 
two small remnants of native swamp forest dominated by kahikatea, 
Dacrycarpus dacrydioides. This population of Carmichaelia kirkii con- 
sists of numerous young plants and many adults, and is now flourishing 
with better protection from grazing animals and the control of aggres- 
sive hawthorn trees. In lieu of formal protective measures, Mr A. W. 
Purdie has arranged with the landholders to fence out two small plots 
containing many plants of C. kirkii within one of the forest remnants. 

In addition, all known plants of C. kirkii in the bush remnants have 
been recorded and are monitored. Some seedlings have been raised from 
seed collected here, and two of these seedlings have been planted in a 
private reserve of native forest nearby, alongside the View Hill Crown 
Scenic Reserve. 

Other rare endemic plants that are being propagated at Lincoln with 
a view to reserve enrichment include Cotula rotundata and Pittosporum 
obcordatum. 


MRS M. E. BLACKMORE 


Mrs M. E. Blackmore retired on 26 September 1980, after working 
in the DSIR Library at Lincoln for 24 years. Mary (Mollie) Blackmore 
was born at Otautau in Southland and educated at Southland Girls’ 
High School. She joined DSIR’s Crop Research Division at Lincoln in 
1955 and in 1960 transferred to Botany Division where she remained 
until her retirement; during the last 14 years Mrs Blackmore was 
Librarian-in-Charge. Her association with the Library spans its forma- 
tive years and the large expansion during the 1960s and 1970s. 

When Mrs Blackmore commenced work at Crop Research Division in 
1955 as a temporary librarian in the place of Miss Elizabeth Edgar who 
was on study leave at the University of Canterbury, the Library was 
one small room in the Crop No. 2 building. It also served as tearoom, 
and as a meeting and lecture room. These facilities in turn were an 
advance on those of earlier times, because initially at Agronomy Divi- 
sion (the forerunner of Crop Research Division) the scientists had 
their own sparse collections of textbooks and reprints; copies of the 
N.Z. Journal of Agriculture and N.Z. Journal of Science and Tech- 
nology were kept in the Director's office. A few journals came on circu- 
lation from the DSIR Head Office Library. In 1950, when the plant 
breeding section of the Wheat Research Institute amalgamated with 
Crop Research Division, the Library received a collection of books and 
periodicals which form the foundation of the Library’s important 


holdings of literature on genetics. 
This then was the library Mrs Blackmore came to at Lincoln in 1955. 
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The original Botany Division Library in Wellington had fared little 
better; much of it had come from the private libraries of Dr Leonard 
Cockayne and Dr H. H. Allan; much of it, too, had resided in the 
Director’s room. 

In 1960 when Botany Division moved to its new headquarters at 
Lincoln, the libraries of Crop Research Division and Botany Division 
merged. Mrs Blackmore became its librarian in 1966, following on after 
Miss B. Harris. 

Mrs Blackmore has contributed substantially to the library organisa- 
tion at Lincoln, both during the formative years, and up to the com- 
pletion of our present excellent facilities. She witnessed a large increase 
in staff at Botany and Crop Research Divisions and at the associated 
Substations, with a concomitant increase in library use. Then too, the 
Library serviced a number of new Botany Division Regional Stations. 
These challenges were met with cheerfulness and a determination to 
assist the scientific staff to the utmost. 

Mrs Blackmore has participated in two events of major importance 
to the Library and the DSIR Centre at Lincoln. Firstly, in 1965 a grant 
of £24,100 was obtained from the Scientific Research Distribution Com- 
mittee of the “Golden Kiwi” lottery. With this grant it was possible to 
acquire important older botanical works which could not otherwise be 
purchased. ‘Then in 197] the major extensions to the Library were 
completed. 

The Library, as the repository of knowledge, has a central role in any 
research organisation. Mrs Blackmore over the years provided the cus- 
todianship for these facilities, and contributed, to the status of the 
Library as one of major significance. In addition to the “statutory” 
tasks, she provided advice and was always ready for a friendly yarn. The 
high regard with which Mollie Blackmore is held was evident at a 
farewell function held in her honour. On behalf of friends and col- 
leagues at Lincoln and elsewhere, Dr Henry Connor wished her a long 
and happy retirement and reflected that Mrs Blackmore worked in the 
area of personal knowledge and personal contact rather than the loom- 
ing impersonal computer era (A.D.T.). 


| BOTANY DIVISION RESEARCH POLICY 


The policy and functions of Botany Division form part of the depart- 
mental statement. The policy below is an elaboration of the simpler 
statement in earlier Triennial Reports. 

Objective 
To contribute to the welfare of the nation by undertaking botanical 


investigations and by the application and dissemination of botanical 
knowledge. 
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Functions 


1.To describe and classify the native, naturalised and horticultural 
flora of New Zealand and the Pacific Islands. 

2. To maintain and develop a herbarium as the national reference 
collection. 

3. ‘To describe and classify the plant communities in New Zealand— 
old or new, past or present. 

4. ‘To undertake botanical surveys particularly of National Parks and 
reserves and of representative examples of the different oes 
systems. 


To evaluate the effects of proposed industrial developments on the 
botanical environment. 


Against this policy statement the work of the Division is assessed. At 


times the work of a Section will encompass different aspects of a specific 
topic. The research projects described below must be read in this light. 


qr 


THE HERBARIUM 


International Code, CHR 
(Herbarium Keeper, Dr D. R. Given) 


Steady progress has been made mounting and incorporating specimens 
of indigenous, naturalised and foreign origin. Work on the naturalised 
dicotyledon flora by four taxonomists has increased our accessions of 
this group in particular, and has necessitated many loans of compara- 
tive material. Mr H. D. Wilson has continued his survey of Stewart 
Island, and has given us a complete representation of the vascular flora. 
Mr I. M. Ritchie has forwarded the extensive collection made by him 
and his wife while on a Chatham Islands survey of 1968-69. Mr M. 
Heginbotham’s herbarium representing the flora of Ohope to East Cape 
has been particularly valuable for the records of naturalised plants it 
contains. Mr G. Buelow, now of the Bishop Museum, Hawaii, has pre- 
sented his recent collection of c.2,000 specimens from Tonga. 

Curation of the indigenous specimens received from the Canterbury 
Museum in 1975 has been completed, bringing the total to about 
17,000. The foreign specimens await treatment. 

We are most grateful to the following donors of specimens: 


Mr J. K. Bartlett: Northern North Island 

Dr R. E. Beever: Little Barrier Island 

Ms D. R. Bonin: Algae 

Dr M. J. Brown: Corybas macranthus from Macquarie Island. 
Mr A. M. Buchanan: Tasmania 

Mr G. Buelow: Tonga 

Mrs M. J. A. Bulfin: Tasmania 

Mr J. Cartman: Clematis 
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Dr J. Croft: Papua New Guinea 

Dr and Mrs O. Degener: Hawaii 

Mrs B. D. Duncan: Victorian ferns 

Dr J. A. Elix: New Zealand lichens 

Dr H. Fritze: European grasses 

Dr R. O. Gardner: Northern North Island 

Dr P. J. Garnock-Jones: His student herbarium 
Dr M. W. Hawkes: Algae 

Dr C. Hay: Durvillea 

Mr A. J. Healy: Naturalised plants 

Mr M. Heginbotham: Ohope to East Cape 

Mrs M. G. Irwin: Western Samoan mosses 

Dr J. Lewinsky: Orthotrichum 

Mr G. Loh: Southeast Nelson 

Mr C. D. Meurk: Campbell Island 

Mr C. C. Ogle: Wildlife Service surveys 

Mrs J. A. Petterson: Wahlenbergia 

Dr W. R. Philipson: Malesian Araliaceae 

Mr I. M. and Mrs M. A. Ritchie: Chatham Islands 
Dr G. B. Russell: Blechnum chemical vouchers 
Miss J. Singleton: Bryophytes of Lewis Pass Reserve 
Dr E. W. Vartha: Grasses from north China 

Dr H. W. and Mrs J. E. Wellman: Chile and Argentina 
Mr H. D. Wilson: Stewart Island 

Dr R. Wood: New Zealand Charophyta 

Dr C. Woodroffe: ‘Tuvalu 


Duplicate specimens were exchanged with 40 herbaria and the larger 
consignments were received from: 

New Zealand: Auckland Institute and Museum. 

Australia: State Herbarium, Adelaide; Herbarium Australiense, 
CSIRO, Canberra; National Botanic Gardens, Canberra; Tas- 
manian Herbarium, Hobart. 

Pacific Ocean: Bishop Museum, and University of Hawaii, Hawaii. 

North America: National Museum, Ottawa; Lakehead University, 
Ontario; University of Alberta, Edmonton; Los Angeles Arbore- 
tum, Arcadia; University of Maryland; University of Massachusetts; 
Missouri Botanical Garden; Smithsonian Institution, Washington. 

Europe: Royal Botanic Gardens, Kew; Polish Academy of Sciences, 
Krakow; Institute of Plant Industry, Leningrad. 

Asia: Kobe-Gaukuin University, Japan; University of Tokyo. 

An average of 80 loans to and from the herbarium were handled 
annually. More than half of the outward loans were to foreign institu- 
tions, while most of the inward loans were from New Zealand herbaria 
in preparation of the naturalised flora. 

Eighty visitors worked in the herbarium, and talks with displays of 
specimens were arranged for visiting student groups. 
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Herbarium EDP 


Following evaluation of a preliminary pilot scheme for data storage 
and retrieval by computer (EDP) a comprehensive scheme has been 
developed, chiefly by Mr B. G. Muschamp, Physics and Engineering 
Division. Hardware is a Hewlett Packard 2645A terminal with an 
associated printer connected to the DSIR computer network. Pro- 
grammes to provide a friendly computer-user interface have been 
developed. 

Data have been converted to SELGEM format. In order to come up 
with an optimum data structure allowing for flexible retrieval, consid- 
erable effort has gone into developing a format which is both econo- 
mical in use of storage as well as compatible with SELGEM. Use has 
been made of special features in the terminal to develop a system agree- 
able to the most timid of users. Programmable soft keys allow successive 
steps to be carried out by depressing a single key instead of a sequence 
of keys. A lesson tape has been prepared in conjunction with the use 
of soft keys to give directions for filling out labels, editing labels, print- 
ing labels, sending data to the computer centre, receiving data for 
corrections, and searching the data bank. 


Programmes written include: 

1. A reformatting programme for converting old format data into 
SELGEM. 

2. A dual purpose programme for producing a report in a predeter- 
mined layout, or for checking through data and recording coding 
errors. 

3. A programme for splitting data into words to count and give loca- 
tion of them (e.g. to determine mis-spellings). This was written to 
be incorporated into the library of SELGEM procedures. 

4. A programme for reading records from the HP 2645A terminal and 
checking for errors. 

The EDP system will allow retrieval of information in a range of 
fields such as geographical distribution (latitude and longitude, grid 
reference, or nearest major locality), collector, habitat, date of collec- 
tion, or a combination of fields. 

A field notebook is being developed in conjunction with the EDP 
system. Collectors will systematically record essential information about 
their collections to facilitate inputting of information. 


Pteridophytes (Dr D. R. Given) 

The collections have now been entirely re-arranged according to the 
system of Crabbe, Jermy and Mickel (Fern Gazette 11: 141) and the 
greater amount of space resulting from extensions has allowed incor- 
poration of a backlog of several thousand specimens. This includes a 
large number of Pacific Island collections and a set of several hundred 
duplicates of the Selim Berger herbarium which came through the 
Canterbury Museum collection. 
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Currently we hold specimens of 50% of the genera listed by Crabbe, 
Jermy and Mickel. A long term aim is to obtain specimens representing 
the remaining genera. This is facilitated by the increasing contacts with 
herbaria holding collections from regions such as tropical Africa and 
Malesia. 


Algae (Dr M. J. Parsons) 

With the extension of the Herbarium and the provision of more 
cabinets, the phycological collections, estimated at 20,000 specimens, 
have been transferred from boxes to cabinets. At the same time it was 
opportune to arrange the algae into a phylogenetic sequence and to 
number the families of each division as a separate series, to allow a 
‘stripdex’ finding index to be made. This will bring the organisation of 
the algae into line with current practice in the rest of the Herbarium 
and later changes will be made more easily. The general classification 
chosen is based on that proposed by T. Christensen (1980, Algae, a 
taxonomic survey) with some appropriate modifications. The classifi- 
cation of various genera and species follows the published New Zealand 
marine floras closely. The foreign specimens, mainly from Australia, 
North America and Europe, are now placed in the general sequence of 
the collections. 

The algal herbarium includes: Bacteria (a few dried numbers), 
Cyanophyta, Rhodophyta, Chromophyta (the Fucophyceae, the Diato- 
mophyceae and the Tribophyceae) , Chlorophyta and Charophyta. The 
latter are arranged according to Wood and Mason (N.Z. J. Botany 15: 
87). In addition to the algae there is a small but increasing collection 
of marine fungi—those usually living in seaweeds, marine animals or 
maritime higher plants. These are classified following Kohlmeyer, J. 
and E. (1979, Marine Mycology, the higher fungi). 


THE LIBRARY 


(Mr R. W. J. Knox) 


With the retirement of Mrs M. E. Blackmore, and the appointment 
of Mr R. W. J. Knox in October 1980, the administration of the library 
changed. 

The library continues to expand its substantial collection of floras, 
and extra funds have been sought from the Sub-Committee on Strength- 
ening Resources of the New Zealand Library Resources Committee for 
items as important and costly as Edmond Boissier, “Flora Orientalis’, 
1867-1888. Further applications will be made, for the acquisition of 
major items of national importance. 

An examination of our inter-library lending figures showed, as might 
have been expected, that the library is a net lender, with loans exceding 
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requests by a ratio of approximately 1.5:1. Another detail to emerge 
was that, of items requested by staff, a little over 8% had to be obtained 
from outside New Zealand, mostly from Australia, but also from the 
United Kingdom, Canada, USA and South Africa. This indicates a 
continuing weakness in the national library resources, which has to 
some extent been aggravated by the advent of online literature search- 
ing facilities, which are now available to all staff at Lincoln. 

Library acquisitions for 1981 were double those for 1980: this was 
due in part to a vigorous purchasing policy, and in part to taking 
advantage of the disposal programmes of other libraries, both in New 
Zealand and overseas. Substantial numbers of books and journals were 
obtained by this latter method, costing the library no more than the 
refund of freight costs. 


Major items purchased included: 


Cyclopedia of New Zealand. Christchurch, 1897-1908. v1 and v5 were 
bought, leaving only v2 to complete the 6 volume set. 


Hustedt, F. Die Kieselalgen Deutschlands, Osterreichs und der Schweiz 
.. . Koenigstein, 1977 (reprint). 3v. 


Rickett, H. W. Wild flowers of the United States. New York, 1964-1973. 
vl-2, 6 bought, v3-5 on order. 


Royal Botanic Gardens, Kew. Author catalogue of the Royal Botanic 
Gardens Library . . . Boston, 1974. 5v. 


The bindings on some of the older books in the library were in need 
of repair, and a start has been made on remedying this. These books 
are of considerable value, both scientifically and in monetary terms, 
and the work being done on them will ensure that their usefulness is 
extended indefinitely and also increase their monetary value. We are 
forunate in having the services of a book-binder who is able to carry 
out repair and renovation of the leather bindings to a very high 
standard. 


EXPERIMENTAL GARDENS 


(Mr I. C. Brown) 


The Experimental Gardens consist of 2.0 ha in Headquarters Block 
and 7.25 ha in East Block. Headquarters Block is divided into 16-1,000 
m? plots where irrigation is available from a 15 cm well and oscillating 
spraylines; East Block also has irrigation through a grid system of 
underground pipes fed from a | million litre polythene lined reservoir. 

Propagation facilities include two 5.5 x 9.0 m glasshouses attached 
to a potting shed, four smaller isolation glasshouses, three 5.5 x 9 m 
lathe shadehouses with PVC roofing and overhead misting, three 7 x 
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2.4 m cold frames. Supplementary lighting and bottom heat is available 
in two of the glasshouses, a small mist propagation unit is also available. 
Records of all plants handled are kept in the potting shed office. 

Field equipment includes a rotary hoe, two 35 hp and two 12 hp 
tractors. One of the larger tractors is fitted with a portable generator 
to power electric trimmers for hedge cutting. The smaller tractors are 
used for lawn mowing round Headquarters while East Block grassed 
areas are mown with a large tractor mounted rotor cut mower. Tractor 
driver gun-spraying equipment is used for field spraying programmes. 

Field plantings include indigenous species of Chionochloa, Festuca, 
Sophora, Fuchsia, Phormium, '‘Carmichaelia, Pachystegia, Hebe, Rubus, 
Spinifex. Cortaderia plantings include both indigenous and introdiced 
species and hybrids, there are also plantings of adventive Cytisus and 
Salix. 

Plants grown in containers for scientific purposes include collections 
of native ferns and conifers, Astelia, Collospermum, Parahebe, Uncinia, 
Carex, Scandia, Acaena, Celmisia, Epitlobium, Leucogenes, Helichrysum, 
Raoulia, Geranium, orchids and grasses. : 

A collection of 60 noxious weeds grown in 30 x 30 cm plant tubs is 
maintained for use at agricultural shows and field days and for weed 
identification talks to interested groups. 


BIBLIOGRAPHY AND BIOGRAPHY 


Leonard Cockayne (Dr A. D. Thomson) 


Leonard Cockayne (1855-1934) contributed to many aspects of bot- 
anical research and wrote the classical accounts of the vegetation of 
New Zealand. The lack of a complete bibliography of his work has to 
some extent inhibited a full knowledge of all facets of his contributions. 
This bibliography which is now completed refers to 282 items, includ- 
ing a few published in more than one journal, from all sources in New 
Zealand and elsewhere: books, journals specialising in basic and applied 
science, “popular” journals, and newspapers. It is hoped that the bib- 
liography and the calendar of Cockayne letters will add to knowledge 
of Cockayne’s work, and provide some understanding of the history of 
plant science in the period from the 1890s to 1934. 

Letters written to colleagues from the 1890s to 1934 provide biblio- 
graphical information about Cockayne and his contribution to botany, 
data on the history of botany, and data of relevance to present-day 
botany. They form a companion to his publications. In 1976 a start was 
made to retrieve copies of Cockayne letters from botanical institutions, 
archives, libraries, and individuals in New Zealand and overseas. ‘The 
magnitude of the task is indicated from the fact that Cockayne’s cor- 
respondents outside New Zealand numbered about 450. Evidence in his 
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letter-books retained at the National Museum, Wellington, indicates 
that his total correspondence up to 1930 was 13,647 items. Through the 
generosity of people and organisations in New Zealand and overseas it 
has so far been possible to retrieve originals or photocopies of $22 
holograph letters written to 33 colleagues. This is, of course, a very 
minor portion of the total number of letters written, but it does include 
some lengthy and noteworthy correspondence over many years, e.g. 39 
letters to K. von Goebel from 1892 to 1931; 60 letters to the Royal 
Botanic Gardens, Kew for 1899 to 1928; and 63 letters to T. F. Cheese- 
man from 1898 to 1923. Two parts of an annotated summary of the 
Cockayne letters have been published (N.Z. J. Botany 17: 389; 18: 
405), and a third part (Cockayne’s letters to Cheeseman) is nearing 
completion. An endeavour has been made in explanatory notes to 
emphasise the significance of each group of letters to a particular cor- 
respondent in the context of plant science history. 


Cook Islands (W. R. Sykes) 


Botany Division has for many years contributed significantly to 
knowledge of plants of the Pacific region (see p.47), including the 
Cook Islands. As an adjunct to these studies a bibliography of the 
botanical literature of the Cook Islands has been completed (In 
“Bibliography of Research on the Cook Islands’, New Zealand Man 
and the Biosphere Report No. 4, pp. 11-67, 1980). The number of 
important botanical works is extremely small, and therefore most of the 
114 references are general accounts which discuss the vegetation to a 
greater or lesser extent. The introductory chapter describes the flora as 
it is today; the references are listed alphabetically with a commentary 
on each. As far as possible, proper names are correlated with contem- 
porary nomenclature. Particular emphasis is paid to 19th century 
references because the first significant botanical account of an island in 
the group was not published until 1903. 


Freshwater algae of New Zealand (Dr U. V. Cassie) 


There is no comprehensive account of the algae that occur in New 
Zealand freshwater habitats. A list of 470 papers, books, reports and 
theses has been compiled (N.Z. J. Botany 18: 433); and a shorter 
addendum brings the total number to about 500. ‘The bibliographies 
are intended for use in pure or applied studies in phycology, limnology, 
or water quality. There are significantly more papers in taxonomy and 
ecology than other aspects, and there are more papers dealing with 
phytoplankton than on freshwater benthic algae. The period covered 
is 1849-1980. 


Manuka and Kanuka (Dr P. A. Williams) 


The New Zealand hill country is undergoing rapid development for 
agriculture and forestry which makes it important to consider the value 
of existing vegetation for soil and water conservation, biological con- 
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servation, and aesthetics. Manuka, Lepiospermum scoparium, and kan- 
uka, L. ericoides, are the two most important native woody species in 
this kind of country. 

To provide a readily accessible source of information not only for 
botanists, but also for agriculturists and conservationists, and to indicate 
gaps in our knowledge, a bibliography and subject index of the litera- 
ture pertaining to the two species has been completed (N.Z. J. Botany 
19: 305). It covers the period 1889-1980. 


TAXONOMY 


(Dr Elizabeth Edgar) 


The preparation of flora volumes, which continues to be a major 
task of the Taxonomy Section, of necessity entails the description of 
many well-known plants whose taxonomic status is in no doubt. If all 
plants in New Zealand were equally well-known the production of 
flora volumes would be more rapid, but less interesting for the botan- 
ists concerned. ‘Taxonomic revisions of indigenous plants—another facet 
of the work of the Section—have in the last triennium frequently been 
centred on problems which have arisen during the preparation of flora 
volumes; some difficult genera require revision before a satisfactory 
flora treatment can be written; and the mode of a species’ reproductive 
biology may need to be unravelled before it can be described sensibly. 


Dicotyledons 


The descriptive body of the text for the volume of Flora of New 
Zealand dealing with naturalised dicotyledons and gymnosperms is 
almost completed. When this volume is published its contents will not 
be so much an unknown quantity as those in Flora of New Zealand, 
Volume III “Adventive Cyperaceous, Petalous and Spathaceous Mono- 
cotyledons” by A. J. Healy and E. Edgar which was published in March, 
1980. In the last triennial report, mention was made of the series of 
“Checklists of dicotyledons naturalised in New Zealand” of which the 
first two, dealing with known naturalised plants in the Umbelliferae 
and Lamiales had been published in the N.Z. Journal of Botany. 
Checklists for almost all families to be covered in the new flora volume 
have now been published or are in press, and a few others are in pre- 
paration. This early publication of the names and present known dis- 
tribution of the plants to be included enables the writers of the Flora 
to receive comments about new distribution records, or information on 
newly recognised introduced species, and many of the ultimate users of 
the book thus have the opportunity to increase its accuracy and useful- 
ness while the text is still being written. All checklists have been pub- 
lished in the N.Z. Journal of Botany. 


The necessity to decide whether a plant is sufficiently naturalised to 
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be described in the flora is ever present and the decision is more diffi- 
cult in some families than in others. Among the families for which 
Mr W. R. Sykes has prepared accounts, in the Myrtaceae all species 
treated have escaped from cultivation and many are only naturalised 
to a minor degree; in the Salicaceae it has sometimes been difficult to 
decide when a particular taxon of Salix was truly wild because Catch- 
ment Boards have planted willows in many “natural” situations, e.g. in 
mixed indigenous and exotic scrub on riverbanks or on berms. The 
criterion followed as far as possible has been to include such species as 
a casual observer could well suppose to be wild, at least in some part of 
the country; in the Chenopodiaceae, on the other hand, nearly all spec- 
ies must have arrived in New Zealand accidentally and several are prom- 
inent weeds; in the Oxalidaceae a more complicated situation occurs in 
Oxalis, there, several introduced South African species are no more 
than rare garden escapes, others from South Africa and tropical Amer- 
ica are aggressive weeds, and in the most complex section Corniculatae 
there has been added confusion with the native species, and it now 
seems probable that in New Zealand there is one introduced species 
with three infraspecific taxa, as well as two indigenous species. 

A similar situation to that in Salix has been encountered by Dr D. R. 
Given in the Rosaceae where the majority of naturalised members are 
escapes from cultivation, e.g. most species of Rosa, Prunus, Cotoneaster, 
and often persist as garden relicts, with particularly long-lived species 
surviving long after obvious evidence of cultivation has been obliterat- 
ed. Dr Given is also preparing the flora account for the Compositae. 

The Compositae include several groups of genera which are of con- 
siderable significance as weeds. It is most important that correct names 
be applied to these. Foremost in this category are the hawkweeds, 
Hieracium sensu lato. Specimens of Hieracium have been sent to Dr 
P. D. Sell, Botany Department, Cambridge University. His determina- 
tions show that several of our hawkweeds are probably incorrectly 
named. Hybridism occurs in some parts of the South Island and keys 
to the hawkweeds will have to include hybrids as they are frequent in 
some localities. 

A feature of Compositae which is emerging is the strong regionalism 
of many species. Among the thistles, for example, only Cirsium vulgare 
and C. arvense are relatively widespread through the South Island. 
C. palustre is almost confined to the higher rainfall areas, Onopordum 
acanthium to the drier areas, especially Central Otago, and Carduus 
nutans reaches its greatest abundance in South Canterbury. Chamae- 
peuce afra is confined to limestone sites in North Canterbury. The two 
winged thistles Carduus pycnocephalus and C. tenuiflorus tend to have 
a discontinuous distribution, as small colonies in hill country. Silybum 
marianum is commonest in Canterbury but may be still extending its 
range into regions such as western Southland where it is known from 
a small number of recent records. Dr Given is also continuing his 
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revision of the Australasian genus Celmisia. The account of the C. 
coriacea group has been published (N.Z. J. Botany 19: 127), and treat- 
ments of the C. gracilenta and C. petiolata group and the Australian 
species are reaching final stages. It is apparent that there are between 
6 and 10 taxa in Australia, most of which are undescribed. A recent 
discovery on the south-eastern scarp of New South Wales is a very fine- 
leaved Celmisia similar to a member of the C. gracilenta group in 
New Zealand. 

A draft flora text and key, for all naturalised Leguminosae (121 
species) has been completed by Dr C. J. Webb and includes Caesal- 
pinioideae (4 species) and Mimosoideae (14 species, of which 12 are 
species of Acacia). Names for most of the economically important 
species remain unchanged with the exception of tree lucerne. This 
forage tree has usually been known in New Zealand as Cytisus prolif- 
erus but critical comparison with material from the Canary Islands has 
shown that New Zealand plants are, in fact, better placed in the closely 
related species C. palmensis. The segregate genus Chamaecytisus is 
accepted as appropriate for this plant, so that the correct name for tree 
lucerne becomes Chamaecytisus palmensis. 

A study of native members of Papilionaceae, tribe Carmichaelieae 
may be mentioned here. Dr E. J. Godley has shown that all species of 
Carmichaelia have unilocular anthers, whereas the four other genera 
of the tribe, Chordospartium, Corallospartium, Notospartium and Streb- 
lorrhiza have bilocular anthers (N.Z. J. Botany 18: 449). This finding 
supports the present generic classification rather than the proposal that 
Corallospartium and Chordospartium be included as further subgenera 
of Carmichaelia. 

Another large family for which Dr Webb has prepared a draft flora 
text is the Malvaceae with 22 species naturalised in New Zealand. Of 
these the most confusing are the five species of Lavatera and the six 
species of Malva. The identification of specimens requires both flower- 
ing and fruiting material as the shape of the calyx and epicalyx, and 
ornamentation of the mericarps, are important characters. 

The Caryophyllaceae includes same well-known garden plants, such 
as the pinks, and some very common weeds, such as chickweed and 
spurrey, among the species naturalised in New Zealand. Dr P. J. 
Garnock-Jones has compiled a draft flora treatment of the 22 genera 
and 55 species which are, or have been collected, growing wild here. 
One of these, a species of Scleranthus native to Australia, is unnamed. 
The most widespread weeds in the family are the chickweeds and stitch- 
worts Stellaria spp., mouse-ear chickweeds Cerastium spp., pearlworts 
Sagina spp., allseed 'Polycarpon tetraphyllum, catchfly Silene gallica, 
spurrey Spergula arvensis, and sand spurrey Spergularia rubra. Many 
species in the family have an eastern distribution, especially in South 
Island, indicating a preference for a dry climate, but some, e.g. Stellaria 
graminea, grow in wet sites. 
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In order to present an integrated account of Ranunculus for the 
naturalised flora Dr Garnock-Jones has found it necessary to begin a 
revision of the native buttercups. There are about 38 species native to 
New Zealand and although the alpine members of section Epirotes 
were treated in detail by F. J. F. Fisher in 1965, the alpine members of 
section Ranunculus and all the lowland species are poorly known. The 
major problems are in the complexes surrounding R. foliosus, R. hirtus, 
and the so-called R. lappaceus. A conspectus on the native buttercups 
is being prepared as a precursor to the flora treatment. 

Dr Garnock-Jones is at present on study leave at Reading University, 
England, where he is furthering his investigations into the affinities of 
the endemic New Zealand genera of the Cruciferae: Ischnocarpus, 
Nothothlaspi and Pachycladon. The correct position of these genera 
within the tribal classification of the family is to be studied; this will 
include an assessment of their relationship to each other and to over- 
seas genera. Material collected during the 1980-81 summer is currently 
being cultivated at Lincoln and at Reading. While overseas he will also 
study with Dr Jonsell, Stockholm University, the Southern Hemisphere 
group in Nasturtium named Section Ceriosperma by Schulz. 

Some other revisions of native plants have been completed or are in 
progress. Dr Webb, whose principal interest in the Umbelliferae lies in 
their reproductive biology and who has dealt with this family for the 
naturalised flora, had also considered some taxonomic problems in the 
native members. The results of two of these investigations have been 
published; the first concerns Actinotus, the second Aciphylla. 

Petrie, in 1880, described a small umbellifer from Stewart Island as 
Hemiphues novae-zelandice and in the following year transferred it to 
the Australian genus Actinotus. Most recent floras treat New Zealand 
plants as conspecific with Tasmanian A. suffocatus, or as a variety of it. 
However, New Zealand plants differ from Tasmanian ones in a set of 
well-defined characters, and may be regarded as the separate species 
Actinotus novae-zelandiae (N.Z. J. Botany 18: 343). The genus is of 
interest within the family for several reasons: in all species the schizo- 
carp is reduced to a single functional mericarp; in the smaller species, 
including A. novae-zelandiae, the number of stamens may also be re- 
duced from the usual five to as few as two; and some of the larger 
Australian species are andromonoecious with flowers grouped into dense 
bracteate heads reminiscent of the capitula of Compositae. 

Over the last few years collections of plants and seed from the wild, 
and cultivation of these by Mr J. R. Le Comte of Lauriston, has shown 
that Aciphylla townsonii is in fact only a juvenile or sheltered habitat 
foliage-form of A. hookeri (N.Z. J. Botany 19: 187). Both species 
were described from the western Nelson/northern Westland area some 
80 years ago and have always been regarded as distinct. As A. hooker 
is the earlier published name, A. townsonit should simply be placed in 
synonymy. The juvenile, or sheltered habitat, foliage-form of.A. hooker 
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has leaves which are typically simple or I-pinnate with slender seg- 
ments, whereas the typical adult foliage is 2-pinnate with short, broad 
segments. Plants may produce the slender form of foliage for several 
years and even flower at this stage if sheltered amongst tussocks. 

In Scrophulariaceae Dr Garnock-Jones is continuing his study of 
Hebe and with Dr B. P. J. Molloy is investigating the Hebe amplexi- 
caulis complex. The glaucous hebes of eastern South Canterbury have 
previously been known from only a few collections and consequently 
have not been taxonomically well understood. Hebe allanit and three 
varieties of H. amplexicaulis were described from the Mt Peel Range 
and a further hebe from the Pareora Gorge was discussed, but not 
named, by Dr L. B. Moore in “Flora of New Zealand” Vol. I (1961). 
These hebes have recently been the subject of intensive field work in 
the Four Peaks Range, Hunter’s Hills, Mt Peel Range, and Mt Somers 
and many plants and progeny have been raised in the experimental 
gardens at Lincoln. ‘The ecology of the plants and the genetics of some 
of the diagnostic characters in the group have been investigated and a 
paper describing this work and drawing taxonomic conclusions is 
complete. 

Finally, in native plants, Mr A. P. Druce has continued to work on 
the genus Coprosma (Rubiaceae). Two new species have been discov- 
ered and one new subspecies. Material of nearly all species has been 
supplied to Dr R. Wilson, Chemistry Division, DSIR, for biochemical 
analysis of leaf compounds. Full elucidation of the polyploid complex 
CG. cheesemanii agg. still remains to be done. Mr Druce has also nearly 
completed the fourth revision of his unpublished “Checklist of trees, 
shrubs and lianes of New Zealand”. It is now 20 years since the publi- 
cation of Volume I of Flora of New Zealand, and the checklist is 
intended to bring together up to date knowledge of this group of native 
plants. At present about 420 of the 520 species listed are either in culti- 
vation, or occur naturally at Taita Regional Station. 

The discovery of sandalwood on the island of Mitiaro in the Southern 
Cooks was considered by Mr Sykes to be noteworthy enough to bring 
to the attention of the botanical community (Pacific Science 34: 71). 
A detailed examination of the material from Mitiaro and from French 
Polynesia and the Pitcairn Group, showed that the nearest relatives to 
the Cook Island plants are those on Raiatea. The Mitiaroan plants 
were described as the new variety Santalum insulare var. mitiaro. Al- 
though this variety is new to science, sandalwood is not new to the 
Mitiaroan people because their Cook Island Maori name is merely a 


variant of the common Polynesian name given to members of the 
genus. 


Monocotyledons: Gramineae 


Many of the larger genera of native grasses require revision to main- 
tain a consistent standard of treatment throughout the flora volume 
on the grasses in New Zealand which is now being prepared. 
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The revision of Poa started by the late Mr Zotov about 25 years ago 
has been continued by Dr Elizabeth Edgar and is almost completed. 
Poa is the largest of the grass genera in New Zealand but it seems that 
the earlier published estimate of 60 indigenous species may be too 
great. The current estimate is about 35 indigenous species with about 
5 subspecies, and at least 4 of the species are as yet undescribed. About 
10 species are naturalised in New Zealand, most of these from Europe, 
except for the Australian rough-leaved tussock species P. labillardieri 
and 'P. steberiana. 

Several of the widespread indigenous species have variants. which, 
though distinct in some areas, cannot be clearly separated morphologic- 
ally or geographically over the entire range of the species. For instance, 
in Poa colensoi a long-liguled form occurs in North Island and north- 
ern South Island. In North Island plants the lemmas are usually large, 
and “woolly” along the lower part of the nerves, but in Marlborough 
many plants have small glabrous lemmas. In eastern South Island, from 
about Banks Peninsula southwards, a short-liguled form with scabrous 
lemmas is very common. The geographical separation of long- and 
short-liguled forms, and forms with glabrous, “‘woolly”-nerved, scabrous, 
large, or small lemmas is not really clear-cut however. Only one form 
may be deserving of specific rank. These are short-liguled, pale green, 
rhizomatous plants, usually occurring in snow-tussock grassland at high 
altitudes on Mt Egmont, South Westland, Fiordland, Stewart Island 
and in some localities to the east of the Main Divide. They have large, 
acute-tipped spikelets and the lemmas produce dense “wool” along the 
lower half of the nerves. 

Similarly in the Poa “kirkii” group three entities of rather restricted 
range in South Island can be distinguished, (i) a robust form with 
scabrous sheaths in high altitude tussock grassland in Nelson, possibly 
closely related to more slender plants with drooping panicles on Mt 
Anglem, Stewart Island; (ii) a very small almost entirely glabrous form 
in damp flushes and snow hollows at even higher altitudes along and. 
to the west of the Main Divide; (iii) a robust form with ciliate-tipped 
ligules and long anthers in subalpine tussock grassland on Mt Fyffe, 
and to east and west of the Main Divide between 43° and 44°S. In 
contrast to this a study of the widespread large-spikeleted form known 
as P. mackayi and the smaller spikeleted form from east South Island. 
described by Buchanan as P. kirkii has as yet provided no clear-cut 
differences between the two. 

Both native and naturalised species will be dealt with in the grass 
volume of Flora of New Zeland. The gazettal of wild oats, Avena fatua 
and Avena sterilis ssp. ludoviciana in 1980 as Noxious Plants Class B 
“in relation only to wild oat seed, as a contaminant of seed for sowing 
in New Zealand” has meant that more importance has been placed on 
the identification of Avena spp. growing wild in New Zealand. Dr 
Edgar presented a paper to the annual Conference of the Weed and 
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Pest Control Society in 1980, giving a key to the 6 taxa of Avena recog- 
nised here with short descriptions and notes on their present known 
distribution (Proc. 33rd N.Z. Weed and Pest Control Conf.: 230). The 
slender oat Avena barbata was first gathered at Paekakariki in 1947. 
It is becoming more common in the Auckland Province near the sea, 
particularly on cliffs. In New Zealand winter wild oat was accorded 
specific rank as Avena persica, its earliest name. In Europe and Austra- 
lia, the later synonym A. ludoviciana has been widely used in agricul- 
ture. Plants differ from A. sterilis only in spikelet size, and the decision 
of European agrostologists to give winter wild oat subspecific rank as 
A. sterilis subsp. ludoviciana is being followed. 


Ferns and fern allies 

Some reviewers of Volume III of Flora of New Zealand have com- 
mented that articles on ferns were omitted from the “Annals of Tax- 
onomic Research” though ferns had been included in that section in 
Volumes I and II. The reason for the omission was to avoid partial 
duplication of the annotated checklist of pteridophyta which has been 
compiled by Dr Given in collaboration with Dr P. J. Brownsey (Na- 
tional Museum) and Professor J. D. Lovis (University of Canterbury) . 
This includes all known synonyms referable to New Zealand pterido- 
phytes and a bibliography of New Zealand pteridophyte literature. 
Type descriptions and publication references have been checked for all 
but a small number of taxa. Type specimens have been seen where 
possible, and a collection of photographs of types is maintained at 
Botany Division. 

Dr Given is continuing research on ferns and fern allies and in 
collaboration with K. R. Markham and N. Moore of Chemistry Divi- 
sion, DSIR, has completed a study on the flavonoids of New Zealand 
members of Lycopodiaceae. Results confirm that Phylloglossum is dis- 
tinct, and suggest the division of Lycopodium into several units at the 
genus or subgenus level. 

Work has been completed on Blechnum procerum and its immediate 
allies. The complex is represented in New Zealand by five taxa, which, 
though overlapping in distribution, each have a distinct overall distri- 
bution, and at any one site will tend to occupy different habitats. 
Where the taxa are sympatric hybrids may occur, but the incidence of 
hybridism and degree of sterility has not been fully investigated. Only 
one species, B. minus, occurs outside New Zealand. Field examination 
of B. sylvaticum (formerly B. capense) near Cape Town, in September 
1980, confirmed that this species does not exactly correspond to any 
entity found in New Zealand. 

A further taxonomic project involves recognition of two entities in 
Christella dentata (formerly Thelypteris) of the Thelypteridaceae. The 
true C. dentata appears to be confined to a small area in North Auck- 
land. Plants formerly placed in this species from central North Island. 
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appear to belong to a closely related taxon found also on Norfolk and 
Kermadec Islands. 


Bryophytes 

As part of a world-wide revision of the cosmopolitan genus Ortho- 
trichum, Dr Jette Lewinsky (Botanical Museum, Copenhagen) visited 
New Zealand and Australia for a year from August 1979, to revise the 
Australasian members of that genus. For part of that time she was on 
the staff of Botany Division. 

The genus is found in New Zealand southwards from 38°S with a 
few scattered occurrences further north. In Australia it is restricted to 
the southeast. In New Zealand Dr Lewinsky made about 1400 collec- 
tions from all parts of the range of distribution, recording the ecology 
and habitat of the species, as well as the time of maturation of the 
sporophytes. Living specimens were sent to Dr H. Ramsay of University 
of Sydney for cytological studies. 

Dr Lewinsky has prepared a monograph in which the number of taxa 
is substantially reduced, from the 74 species and 2 varieties previously 
recognised, to 9! species and 3 varieties all of which occur in New 
Zealand and 5 of the species are also in Australia. The cytological 
results are to be presented in a joint paper with Dr Ramsay. 

Comparatively few moss species have been recorded as introduced to 
New Zealand. One of these, Pseudoscleropodium (Scleropodium) 
purum, formerly known from only three localities, was regarded by 
Sainsbury with some doubt as introduced. It has been recently discov- 
ered by Dr Jette Lewinsky in Marlborough and North Auckland and 
Mr John Bartlett in North Auckland, Taranaki, Nelson, Westland and 
Canterbury. Further, it was observed in a collection from Stewart 
Island. It is now known from 34 localities in man made habitats or 
habitats frequently visited by man, which supports the conclusion that 
the species is introduced. Capsule bearing plants were collected for the 
first time in the Southern Hemisphere near Kaikoura, Marlborough. 

An assessment is also continuing of the status of moss species which 
have been recorded once or only a few times on Banks Peninsula, for 
which a catalogue of the moss flora has been compiled by Miss B. H. 
Macmillan. Sauloma tenella was rediscovered in podocarp forest at 
Prices Valley. It was previously known on the Peninsula only from 
David Lyall’s type collection of 1849. 


Lichens 

The final text of the volume of the Flora of New Zealand dealing 
with lichens is nearing completion. In this volume Dr D. J. Galloway 
will cover 190 genera and about 1100 taxa, treating all known New 
Zealand lichens. Most macrolichen genera have been revised for this 
account, but the treatment of crustose lichens is restricted to taxa 
already published, and no major revisions of complex and often hetero- 
geneous genera such as Bacidia, Lecanora and Lecidea will be attempt- 
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ed. Significant advances in New Zealand lichenology remain to be 
made in its richly developed crustose lichen flora and nation-wide col- 
lecting, especially from high altitude and from coastal habitats is a 
necessary pre-requisite to any advance in knowledge. 

In any study of the lichens of New Zealand, relationships of genera 
and species to other lichen floras need discussion, and increasingly, 
biogeographical questions arise. From what is known of New Zealand’s 
lichen flora it is possible to detect at least ten biogeographical group- 
ings which suggest close or distant affinities with the lichens of other 
areas, and which also offer clues to the possible origins of the New 
Zealand lichen flora. 


1. Endemic elements are those known from the New Zealand region. 
Although only two endemic genera are known, Calycidium and. 
Thysanophoron, both Caliciales, at the species level the degree of 
endemism is higher, especially in genera such as Menegazzia, Pseu- 
docyphellaria and Psoroma. ‘The endemic element is related to the 
Gondwanaland or Austral element and is derived from old lichen 
stocks surviving in New Zealand after its separation and subsequent 
isolation from Gondwanaland. 


2. Austral elements are shared by New Zealand and southern South 
America and represent some of the oldest members of the lichen 
flora possibly reflecting a flora characteristic of the southern Pacific 
frontages of Gondwanaland. Austral lichen genera include: Collema, 
Leptogium, Menegazza, Placopsis, Pseudocyphellaria, Psoroma. 


3. Australian elements reflect the close similarity between the New 
Zealand and eastern Australian lichen floras. Some may be compara- 
tively recent introductions into New Zealand. Important genera are: 
Parmelia, Pseudocyphellaria, Psoroma, Usnea, Xanthoparmelia. 


4. Cosmopolitan elements are those of very wide distribution. In New 
Zealand this element is often associated with introduced deciduous 
trees. 


5. Bipolar elements are found in the lichen vegetation of patterned 
ground on the eastern Canterbury foothill ranges and in the Central 
Otago mountains. This element was first noted in New Zealand by 
G. Einar Du Rietz in the 1920s and comprises the following genera: 
Alectoria, Cetraria, Coelocaulon, Pseudephebe, Pannaria and 
Solorina. 


6. Pantropical elements are found mainly in the coastal forest lichens 
of northern New Zealand with a more scattered distribution in other 
parts. Species in the genera Hypotrachyna, Everniastrum, Dirinaria 
and Parmotrema are important here. 


7. Paleotropical elements reflect affinities with Pacific Island floras and 
comprise species in the genera Anzia, Coccocarpia and Psoroma, 
Physma and Leioderma. 
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8. Western Pacific elements have affinities with hchen floras of Japan, 

_ Malesia, New Guinea and northeastern Australia, including Lord 
Howe Island, and New Caledonia. The genera Cetrelia, Collema, 
-Heterodermia and Thysanothecium have species in this element. 


9. Circum-Pacific elements are exemplified in Coccotrema and 
Placopsis. . 


10. A Southern-xeric element reflecting a relationship with South Africa 
exists in the induced steppe of Central Otago and the Mackenzie 
Basin with Xanthoparmelia molliuscula and Siphula coriacea, both 
soil lichens having this particular pattern of distribution. These 
two species are also present in Western and South Australia. 

Algae: Marine 

Dr M. J. Parsons has prepared a taxonomic revision of Colpomenia 
(Phaeophyta, Punctariaceae). Formerly only Colpomenia sinuosa was 
recorded for New Zealand. It has been found to be restricted to North 
Island and offshore islands further north, whereas circum-pacific C. 
peregrina, recently recognised in New Zealand, is now known to be 
distributed throughout New Zealand and south to the Auckland Islands. 
C. bullosa, a recent migrant from either Japan or California, has been 
recorded from Leigh in Northland, and a new species has been describ- 
ed from two sublittoral localities in northern waters. 

Identification of species of Plocamium (Rhodophyta, Plocamiaceae) 
continue to be made for Dr Murray H. G. Monroe, his colleagues and 
students of the Chemistry Department, University of Canterbury who 
are analysing the halogenated compounds in this genus. Preliminary 
results indicate that there are some new species of Plocamium to be 
described: This work has been extended to include other species known 
or suspected of having similar halogenated compounds such as species 
of the red algae Cladhymenia, Echinothamnion, Asparagopsis, Ptilonia, 
Delisea, Laurencia and Rhodophyllis. 

The distribution of seaweeds within the New Zealand botanical 
region is being compared with other regions of the world. For New 
Zealand the record is based on published literature (used without 
checking the taxonomy) , and specimens held in both CHR and WELT. 
This has often allowed taxonomic discrepancies to become apparent. 
The three main islands of New Zealand have 715 recorded species of 
seaweed. The shores of the New Zealand botanical region are especially 
rich in red algae with 524 species, 246 of which are endemic. The 
families Gigartinaceae, Delesseriaceae and Rhodomelaceae are particu- 
larly well represented. There are 165 species of marine benthic Chloro- 
phyta and 146 species of Phaeophyta. 


Algae: Freshwater 
A checklist of all freshwater algae recorded in the literature is being 
prepared by Dr U. V. Cassie. A bibliography of known references has 
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been published and a further list is in press (N.Z. J. Botany). 

The relationships between the fossil diatom flora, as seen in diatomite 
deposits, with those of the living flora, are being investigated by light 
and scanning electron microscopy. The New Zealand fossil flora, which 
is mainly Pleistocene in origin, bears a marked floristic resemblance to 
that of the present day. Of the 88 papers on New Zealand freshwater 
diatoms, 25 mention fossil taxa, collected from over 60 diatomite- 
containing localities, 196 taxa are “living only’; 153 are “mainly liy- 
ing”; 97 are “fossil only” and 27 “mainly fossil’. The planktonic species 
Asterionella formosa and the benthic Cymbella kappi are the most 
widely occurring “living only” taxa. Of the “mainly living” forms which 
constitute the bulk of the present day flora, 35 have been recorded more 
than 50 times. Synedra uhna (121 records) and Tabellaria flocculosa 
(106 records) are the most frequent diatoms in the present day fresh- 
water algal flora of New Zealand. 

Melosiva italica, the most abundant ecologically, and the most wide- 
spread fossil diatom in the North Island, has been recorded from over 
50 localities. Cymbella jordani dominated the vast Miocene deposit of 
Middlemarch, Central Otago. All except three “fossil only” taxa occur 
in the living diatom flora elsewhere in the world. Pennates greatly out- 
number centrics in the freshwater flora as a whole. 


REPRODUCTIVE BIOLOGY 


(Dr C. J. Webb) 


Since the early work of Thomson from 1879 onwards, New Zealand 
botanists have maintained a strong tradition of research in plant repro- 
ductive biology. This tradition was reflected in the International Sympo- 
sium on Reproduction in Flowering Plants, Christchurch, 1979. Several 
papers were presented by staff of Botany Division including two invited 
review papers which were published in the Proceedings of the Sym- 
posium. Dr E. J. Godley reviewed flower biology in New Zealand over 
the last century and summarised research into characteristics of New 
Zealand flowers—their flowering times, colours, gender and pollinators 
(N.Z. J. Botany 17: 441). As well as summarising published work 
much new information is included: in particular flower colours in the 
New Zealand flora were analysed and compared with those of Tierra 
del Fuego and the British Isles. New Zealand has a surprisingly high 
proportion of white or yellow-flowered species but there is no one 
generalisation which can explain the evolution of white flowers. Each 
genus needs to be examined separately both within and outside New 
Zealand: many of our white-flowered genera are also white-flowered 
elsewhere. 


Dr H. E. Connor, after his several decades of research on grass 
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flowers, has surveyed the breeding systems, worldwide, for the Gram- 
ineae (N.Z. J. Botany 17: 547). The grasses display a range of breeding 
systems from dioecism at one extreme, to autonomous apomixis at 
another. Dioecism occurs at low frequency and gynodioecism occurs 
substantially in only Cortaderia. Monoecism is found in some 50 gen- 
era, and although andromonoecism is a frequent condition, gynomono- 
ecism is reported for one genus only. Self-pollination and self-fertilisa- 
tion are widespread in grasses and cleistogamy, including subterranean 
cleistogenes, occurs in some genera. Self-incompatibility is also repre- 
sented, but only by a specialised two-gene system. 

In a further review paper (Annals Missouri Botanical Garden 68: 
48) Dr Connor considered the evolution of breeding systems in the 
grasses. ‘he Gramineae, viewed solely by the array of breeding systems 
found there, is an advanced family in the Monocotyledonae. The 
grasses show relative conservatism in the arrangement of flowers; al- 
though in the development of the sexual systems associated with those 
flowers, there is less conservatism. Self-incompatibility is basic in the 
family and self-compatibility is an essential prerequisite only for the 
development of cleistogamy, yet there appears to have been frequent 
and early loss of self-incompatibility. For hermaphroditic, anemophil- 
ous, self-incompatible grasses there are several ways in which seed set 
may be ensured: self-compatibility may evolve in demanding ecological 
situations although initial significant inbreeding depression would be 
a major disadvantage; pollen production may be increased to ensure 
cross-fertilisation in competitive genetic situations, this may lead to 
andromonoecism; apomixis may evolve under conditions of polyploidy 
or hybridism, although it has always been selected against resulting in 
the facultative rather than the obligate form. Dioecism and monoecism 
could have evolved from self-compatible progenitors. 

During this triennium research into the reproductive biology of both 
native and introduced plants has continued and considerable progress 
has been made in several areas. 


1. Self-incompatibility 

Only a few native New Zealand plants are known to be self-incom- 
patible. Dr Godley and Miss D. H. Smith have added to our list of 
self-incompatible species by demonstrating that plants of Pseudowintera 
colorata, a member of the primitive Winteraceae, are highly self-sterile 
but interfertile (N.Z. J. Botany 19: 151). The exact mechanism gov- 
erning self-sterility is not known, but pollen tubes on selfing can grow 
down as far as the ovules. Insect pollination in eastern Canterbury 
appears to be infrequent. a 

Heterostyly is almost invariably accompanied by self-incompatibility 
within stylar morphs. Although no native species is known to be hetero- 
stylous a number of naturalised species are. While studying both the 
naturalised and native species of Oxalis Mr W. R. Sykes has noted that 
apart from three species in section Corniculatae and the one other 
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indigenous species, O. magellanica, no fruit has been reliably reported 
on plants of any species. Like most Oxalts, all these non-fruiting African 
and American species are heterostylous and it appears that in most of 
them there is only one stylar condition naturalised in New Zealand. 
It is also likely that some species have only one vegetatively propagating 
clone in New Zealand. These facts could account for the lack of seed 
production. 


2. Sexual Dimorphism 
(a) The evolution and maintenance of sexual dimorphism 


Most apioid Umbelliferae are sexually monomorphic and functionally 
andromonoecious, but five New Zealand genera are sexually dimorphic. 
After studying many populations of species in these five genera Dr 
Webb has shown that Anisotome and Aciphylla are strictly dioecious 
(i.e. with separate male and female plants) , whereas Gingidia, Scandia 
and Lignocarpa have a range of breeding systems including andro- 
monoecism, gynodioecism, and near-dioecism. Gynodioecism is charac- 
terised by the occurrence of two sex forms, one strictly female and the 
other, termed male, functioning through both pollen and ovule path- 
ways to fitness, but predominantly through pollen. The percentage of 
female plants in populations and the average amount of fruit set by 
male plants varies greatly among the ten species which are gynodioec- 
ious, and within most gynodioecious populations there are also large 
differences among ‘male plants in the amount of fruit set. 

For these genera it is suggested (Evolution 33: 662), that gynodioec- 
ism has probably evolved from andromonoecism with the establishment 
of female plants. Following the evolution of sexual diomorphism there 
has been a gradual reduction in fruit set on male plants in many species 
leading to dioecism in Anisotome and Aciphylla. 

Some species have distinctly different breeding systems in different 
populations. For example, in the Stewart Island endemic Gingidia 
flabellata the percentage of female plants in different populations 
varied from 0.3 to 32.0 whereas the average fruit set of male plants 
remained fairly constant (N.Z. J. Botany 19: 111). It has not been 
possible, as yet, to explain this variation in terms of environment or 
pollinator availability. 

As gynodioecism may evolve into dioecism or revert to andromono- 
ecism, it is.of interest to know how this sexual system is maintained in 
natural populations. For this reason Dr Webb has compared the flow- 
ering and fruiting of males and females in field populations for 13 
dioecious and gynodioecious species. As a result of this study data could 
be compared with the equilibrium values predicted by a genetic model 
for the maintenance of females in gynodioecious populations. Results 
are in general agreement with the model (Heredity 46: 397). In all 
populations sex ratios were male biased and male plants had, on aver- 
age, more inflorescences per plant and more flowers per inflorescence 
than did females. However, females invariably had a higher proportion 
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of ovary-bearing flowers although there was no difference between 
males and females in the number of ovary-bearing flowers which set 
fruit, the proportion of flowers which set both mericarps or in mericarp 
weight, length or germination. For Gingidia montana, progeny of 
females were larger in diameter before first flowering than were progeny 
of males; this can be explained by geitonogamy within male plants and 
the probable resultant inbreeding depression. 


(b) Sex ratios and dioecism 


From a survey of sex ratios in sexually dimorphic Umbelliferae, Dr 
Webb and Dr D. G. Lloyd, University of Canterbury, concluded that 
in most populations of Gingidia, Scandia, Lignocarpa, Anisotome and 
Aciphylla male plants are significantly more numerous, and in no 
populations did females predominate (N.Z. J. Botany 81: 121). 

The number of inflorescences per plant was also recorded. Results 
indicate that dioecious, but not gynodioecious, populations with higher 
average inflorescence numbers per plant are able to use inflorescence 
number as part of a sex differential strategy for optimally deploying 
reproductive effort. These results are consistent with a hypothesis of 
greater cost of reproduction to females than to males, resulting in diff- 
erential longevity of the sexes. 

For some introduced dioecious species, for example in Salix, one sex 
or even only one clone may be present in New Zealand. This fact along 
with the propensity for willows to hybridise has created problems for 
Mr Sykes in his treatment of willows for the Naturalised Flora. Willows 
are amongst our most successful woody colonisers, and their speed of 
growth and popularity with the Maoris was such that they reached 
some areas before European settlers did. On the debit side the common 
male crack willow, Salix fragilis, was blocking waterways within 20 
years of its introduction in some Hawke’s Bay and Canterbury locali- 
ties. From the original plantings willows have spread and hybridised 
freely, for not only will species within each group interbreed, but 
sallows and osiers cross and sometimes either of these will cross with 
the tree willows. 


(c) The sexual system of Euonymus europaeus 

Darwin, in 1877, described Euonymus europaeus as polygamous and 
trioecious. This small deciduous tree is native to Europe but is natural- 
ised in New Zealand and an investigation into its sexual system using 
a population near Methven, Canterbury, has been completed (Plant 
Systematics and Evolution 132: 299). 

Dr Webb has demonstrated that there is a significant preponderance 
of males in the population and the fruit set of males is on average 
lower than that of female plants. Males are very variable with respect 
to fruit set with some male plants setting little or no fruit. Neverthe- 
less variation in male plant fruit set is continuous and the species 1s 
therefore better described as gynodioecious rather than as polygamous 
and trioecious. 
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(d) Flowering phenology of Melicytus ramiflorus 

Dr M. Philipp, in collaboration with Dr Lloyd and Mrs M. Powles- 
land, University of Canterbury, has carried out weekly censuses of 
flowering in dioecious Melicytus ramiflorus at Prices Valley. ‘These 
studies aim to document flowering patterns of male and female plants 
throughout a flowering session. 


3. Pollination Biology 


(a) Autogamy and Entomophily in Parahebe 

Dr P. J. Garnock-Jones has extended his work on the breeding sys- 
tems of Parahebe with a detailed study of individual adaptations in 
five populations of P. linifolia, three of entomophilous subsp. linifolia 
and two of autogamous subsp. brevistylis (Plant Systematics and Evo- 
lution 137: 195). Three patterns of variation were evident among the 
16 floral and inflorescence characters measured. In three characters 
associated with the mechanisms of pollination the variation was sharply 
discontinuous suggesting that these characters are under strong selection 
towards different optima in each subspecies. Intermediate conditions 
are apparently not adaptive for either autogamy or entomophily. Varia- 
tion which is continuous but still associated with the type of pollination 
in four characters mostly concerned with display is thought to result 
from selection for metabolic economies, counteracted strongly in subsp. 
linifolia, but less so in subsp. brevistylis by selection for display. In a 
third group of nine characters variation was not clearly associated with 
the two pollination systems. 


(b) Pollination of Mimulus repens 

Dr Philipp, in collaboration with J. Bécher, Denmark, has investi- 
gated the flower biology and pollination biology of Mimulus repens 
near Lake Ellesmere. Quantitative data on pollinator movements, flower 
density, anthesis, and pollen and ovule fertility were collected. 


4. Population Demography of Geranium sessiliflorum 


Dr Philipp has completed a quantitative study of the reproductive 
biology of Geranium sessiliflorum in the Lake Lyndon and Ellesmere 
Spit areas. A time-specific determination of population structure, mor- 
tality, establishment, flower and seed production in relation to plant 
size was carried out. Pollination and predation were also observed. ‘The 
brown/green leaf colour polymorphism characteristic of G. sessiliflorum 
was investigated by crossing experiments and the polymorphism used 
in an attempt to determine gene flow in the population. Gene flow 
was further elucidated by experiments with seed dispersal and observa- 
tions of pollinator flight distances. 


5. Temporal Regulation of Maternal Investment 


In most angiosperms the number of fruit set by a plant is only a 
small fraction of the number of flowers which open during a reproduc- 
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tive session. Control of maternal investment may occur at three stages 
during flowering and fruiting: the initial production of flowers, pre- 
anthesis ovary development, and post-anthesis fruit maturation. Dr 
Webb, Dr Lloyd, University of Canterbury, and Dr R. B. Primack, 
Boston University, have examined 17 species in five families and 
described the patterns of maternal control (New Phytologist 86: 81). 
The results provide support for a hypothesis of serial adjustment 
whereby plants regulate the numbers of flowers produced, and fruit 
matured, according to resource availability. Species differ greatly in the 
use they make of the three stages; in a few species fruit number is 
determined solely by flower number but most plants also regulate final 
fruit numbers through flower and fruit abortion. 

Abortion of flowers and fruits has often been attributed to pollinator 
inefficiency or lack of resources. However, the level of fruit abortion 
in many species makes such explanations implausible. In hermaphroditic 
Discaria toumatou, for instance, less than 13% of flowers form good 
fruit. Non-fruiting flowers may act as pollen donors or may be neces- 
sary for pollinator attraction or reward. 


6. Leonard Cockayne and Evolution 


Cockayne’s views on evolution, derived from his study of New Zea- 
land plants, were the subject of Dr Godley’s Cockayne Memorial Lec- 
ture of 1973. An account based on this lecture has now been published 
(N.Z. J. Botany 17: 197). Much information is included on recent 
work on Sophora, a favourite genus of Cockayne. It is proposed that the 
great variation in Sophora microphylla indicates a hybrid origin from 
S. prostrata x S. tetraptera; and that the divaricating juvenile form of 
S. microphylla is derived from S. prostrata. This is contrary to Cockayne’s 
view which was that S. prostrata was simply an arrested juvenile form of 
S. microphylla. 


SEED BIOLOGY 


(Mrs M. J. A. Bulfin) 


Germination 

There are some twenty-six species more or less restricted to the 
specialised habitat of shingle slides or screes in New Zealand. ‘They are 
unusual and distinctive, sought by plant connoisseurs, some for their 
beautiful flowers or form, some for their fragrance. Most produce 
apparently good seeds regularly and in quantity, but cultivation has 
proved to be a continuing challenge. 

Although these plants share a common habitat and are mostly peren- 
nial in habit the requirements for germination of their seeds differ. For 
example, Swainsona novae-zelandiae, an indigenous herbaceous legume 
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with attractive pinnate leaves and large clover-pink flowers, germinates 
readily at a temperature of c.25°C in light, and seeds retain viability 
for at least 18 months. Similarly, selected fertilised achenes of the scree 
cotulas, with finely cut brown leaves and showy capitula of dark red- 
brown or yellow flowers, also respond at this temperature. 

But seeds of Lobelia roughit, a very distinctive representative of 
Lobeliaceae, with bronze, shield-shaped leaves and small white flowers, 
require periods of alternating temperature of 5°C and 25°C to initiate 
germination. With these and some other scree plants 100% germination 
is not uncommon but for the famed pen-wiper, Notothlaspi rosulatum, 
germination of apparently good seed is sporadic and uncertain. Seed is 
produced in quantity by this monocarpic biennial, and the whole plant 
breaks free as it dries to be blown over the screes scattering ripe seed. 
Entirely fresh seed has not been tested but seeds three months old at 
time of testing, kept moist at a temperature of 5°C, started to germinate 
after 12 weeks with a total of only c.50% in 32 weeks. Some seeds retain 
viability for at least 13 months. 

Ranunculus crithmifolius subsp. pauciflorus, long known as R. 
paucifolius and famed for having a reserve created for its preservation 
at Castle Hill, Canterbury, is restricted to a habitat of flattish limestone 
debris. As in other Ranunculaceae the embryo is not fully developed 
at time of apparent ripening of seed and treatment is needed to hasten 
after-ripening. This can be achieved by giving seeds repeated periods 
at alternate temperatures of 5°C and 25°C but even with selected seeds 
germination is sporadic and the total percentage is low, c.10%. 


Seed Atlas 

Work towards the atlas of seeds of New Zealand species has continued 
with the families Cyperaceae, Gentianaceae (almost completed), Ranun- 
culaceae, Myrtaceae, Umbelliferae, and Compositae. Plates of seeds 
already available have proved useful in fulfilling continuing requests 
for seed identification, 


CELLULAR BOTANY 
(Dr M. N. Philipson) 


Nectaries 


The major study in this field is the elucidation of the ultrastructure 
of nectaries of plants important to the honey industry in New Zealand. 
While a number of nectaries at the mature, secretory phase have been 
examined, a full developmental study of the nectary of rata, Metro- 
sideros umbellata, has been the first subject for an investigation in 
depth. The presence of phenolic substances has caused difficulties in 
the preparation of material for examination, but fortunately its pres- 
ence in rata is not as extensive as it is in pohutukawa, M. excelsa, and 
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manuka, Leptospermum scoparium. The nectary is a secretory epithel- 
ium which lines the lower half of the hypanthium of the flower, and is 
not structurally differentiated from it. It is overlain by a thick cuticle 
and access to the surface is provided by stomata. Developmental studies 
began with the tight bud, 6mm long, and continued through to the 
open, actively secreting flower. It was found that the nectary shows 
its greatest activity ultrastructurally at the opening bud stage before 
the stamens stand erect. ‘This stage is characterised by the presence of 
numerous plasmalemma invaginations (their number greatest where they 
border intercellular spaces) and the presence of multivesicular bodies, 
consisting of aggregates of single membrane-bound vesicles of various 
sizes enclosed in a membrane. Intercellular spaces are extended and of 
granular content when viewed in the TEM. When secretion of nectar 
to the outside begins, presumably through stomata, these intercellular 
spaces become emptied of their contents. 

This study which is near completion, has also provided some funda- 
mental subcellular information. An hitherto only vaguely suspected 
association between mitochondria and microtubules has been found to 
occur in nectary cells in the secreting flower. When cells are cut in 
oblique section, microtubules emanating from the plasmalemma, 
parallel to it or at wide angles, appear to lie along the surface of mito- 
chondria parallel to their long axes. The microtubules may be present 
in the plane of a section singly or in groups of up to 5 or 6, and some- 
times a group of microtubules may have more than one mitochondrion 
associated with it and lying in the same straight line. Cortical micro- 
tubules are normally located just inside the plasmalemma and follow 
the contours of the cell wall. However, in this newly reported situation, 
they may be detected deep within the cell and still apparently associated 
with mitochondria, 

The formation of crystals in the nectary of rata has also been studied, 
as these are crystals which make their appearance in the young bud and 
develop in certain cells within membrane complexes. They have not 
been found in all gatherings of Metrosideros umbellata which suggests 
the possibility of biochemical races within the species. This study is 
proceeding. 

For comparison with rata, a developmental study of the Sophora 
nectary has been made. This is similar in being an epithelial tissue, 
not differentiated structurally, and secreting to the nectary surface via 
stomata. However, the Sophora nectary appears to differ in its method 
of nectar production judging from the predominance of smooth 
endoplasmic reticulum in some cases, and in the form of the plastids. 
The occurrence of an unusual body of folded membrane known as “a 
coat of mail” whose function is unknown, has been noted, while the 
presence of extraordinarily long crystals which extend through oa 
cells, penetrating walls and cytoplasms in their path, cause difficulties 
in fixation and sectioning. They will be further investigated. 
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Haustorial synergids of Cortaderia 

These rare synergid extensions, which penetrate the micropyle and 
come to lie between the ovule and ovary wall, have been studied with 
the transmission electron microscope and found to possess typical 
transfer cell wall invaginations closely associated with the plasma mem- 
brane and mitochondria. Their function would appear to be one of 
absorption and. conduction of nutrients to the synergids which are 
atypical in their highly vacuolate structure, degenerate nuclei and few 
organelles. The synergids within the embryo sac appear to act as 
repositories of nutrients which are readily accessible to the central cell 
by virtue of deep intrusions made into them by the central cell cyto- 
plasm. Histochemical tests are now being undertaken to determine 
whether nutrient uptake is associated with synergid extensions. Enzyma- 
tic secretion could also be a function of the distal end of the haustorial 
synergid, both in facilitating tissue penetration during its outward 
growth and in directing pollen tube growth in sexual species. Synergid 
extensions develop very soon after organisation of the embryo sac and 
appear to be most active at the mature, pre-anthesis stage. After anthesis 
a degenerative phase becomes apparent and the structures seem to take 
no further part in events within the embryo sac. 


Embryology 

Previous work on the grass genus Cortaderia, tribe Arundineae, has 
shown in all sexual and apomictic species examined, the occurrence of 
synergids within the megagametophyte which develop haustorial exten- 
sions through the micropyle and so block the path of the pollen tube 
on its way to effect fertilisation. Haustorial synergids are rare, occurring 
in only four other genera of angiosperms and in only two of these prior 
to fertilisation. We know they are a feature of Cortaderia and of the 
small apomictic genus Lamprothyrsus whose reproduction is a combina- 
tion of somatic apospory and non-pseudogamy, similar to that of 
asexual species of Cortaderia. So there seems to be an important coin- 
cidence of non-pseudogamous agamospermy and haustorial synergids in 
two genera placed in the same subtribe of the Arundineae by some 
authors. Five other sexually reproducing genera of the Arundineae— 
Pyrrhanthera, Erythranthera, Rytidosperma, Chionochloa, and Sieglin- 
gia—have now been investigated and all have been found to possess 
haustorial synergids. It therefore appears possible that this character 
may be present in all members of the tribe and confirmation of this is 
being sought. 

The comprehensive survey of Rhododendron embryology undertaken 
in collaboration with Professor W. R. Philipson (University of Canter- 
bury) and Professor B. F. Palser (University of Rutgers, New Jersey, 
USA) has now been completed. In a general survey, 14 species from the 
major subdivisions of the genus were studied for complete embryological 
development and compared as to development of ovule and megagame- 
tophyte. Such characters as length of micropyle in relation to the embryo 
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sac, the time of appearance and distribution of starch grains, and the 
actual embryo sac length, proved to be of taxonomic significance. The 
second paper compares the character of the ovary, ovule and megagame- 
tophyte at the mature megagametophyte stage. Among the many 
features examined were the shape of the placenta, orientation of the 
ovules, occurrence and distribution of crystals and tannins in the Ovary 
wall, the relative size of the locule and ovary wall, and the presence of 
a depression at the base of the style. Such characters were again of 
taxonomic significance. This investigation establishes the great uniform- 
ity of embryological characters among the species, indicating that any 
proposals to make separate genera of sub-genera are not supported. In 
addition, features of ovary and placenta have yielded more characters 
for subdividing the genus than have ovule and megagametophyte. In 
general, they support the present taxonomic treatment but greatly 
accentuate the distinctness of section Vireya of the Malayan Archipelago. 


CYTOLOGY 
(Mr E. J. Beuzenberg) 


Chromosome Atlas 


All unpublished chromosome numbers, accumulated during the cyto- 
logical survey led by the late Dr J. B. Hair, have now been assembled 
and three papers have been published (N.Z. J. Botany 18: 553; 559; 
563), the remaining contributions are almost complete, and when 
these have been finished cytological information will be available for 
just over half of the recognised taxa in the flowering plants native to 
New Zealand. 

Interesting features of the New Zealand flora arising from the survey 
are: 

i. A high percentage of polyploid species among the taxa examined. 
ii. An extended range of polyploidy in many genera. Examples of this 
are: Cotula (x=26) 2n=2x, 4x, 6x, 8x, 10x, 12x 
Hydrocotyle (x=6) 2n=8x, 10x, 12x, 22x, 24x 
Plantago (x=6) 2n=2x, 4x, 8x, 10x, 16x 
Poa (x=7) 2n=4x, 6x, 8x, 12x, c.38x 
iii. A high secondary basic chromosome number in many genera, Cg. 
x=20, 21 in Hebe, Parahebe, Pygmaea, and x=24 in Ourisia 
(Scrophulariaceae) 
Xx=22 in Coprosma, Galium, Nertera (Rubiaceae) 
x=26 in Cotula (Compositae: Anthemideae) é 
x=30 in Brachyglottis, Senecio, Traversia (Compositae: Senecioneae) 
x=54 in Celmisia, Olearia, Pachystegia, 'Pleurophyllum (Composi- 
tae: Astereae) . 
iv. The highest chromosome numbers yet recorded in the angiosperms 
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are known from New Zealand. These are in Poa, 2n=c.265 (Gram- 
ineae: Monocotyledonae) , and in Olearia, 2n=c.432 (Compositae: 
Dicotyledonae) . 


WOOD ANATOMY 


(Mr R. N. Patel) 


Systematic study of the wood anatomy of the indigenous dicotyledon 
shrubs and trees has continued. 


Loranthaceae 

The classification of the New Zealand leafy mistletoes by Dr B. A. 
Barlow was discussed by Dr B. P. J. Molloy in the 1976-78 ‘Triennial 
Report. These semi-parasitic mistletoes belong in the genera, Ileostylus 
Tupeia, Trilepidea, Alepis and Peraxilla. They grow on a variety of 
host plants, and have a specialised wood structure with short axial cells 
in storied arrangement, numerous vessels, and abundant parenchyma. 
The stems of the mistletoes are brittle and break with a short fracture. 
Short fibres with little intrusive growth may contribute towards this 
weakness. Silica grains which are known to cause difficulties in sawing 
of a few native timbers are present in Alepis and Peraxilla tetrapetala. 
Although the mistletoes can be easily distinguished from each other 
microscopically, the diagnostic features used here do not permit dis- 
crimination among the taxa, and our present work does not qualify to 
support Dr Barlow’s treatment of Loranthaceae. 


Lauraceae 


The woody members of the laurel family, Beilschmiedia tawa, tawa, 
B. taraivi, taraire, and Litsea calicaris, mangeao, are characterised by 
even texture, oil cells, round and gash-like pits between vessels and 
rays, and parenchyma sheaths around vessels. Bezlschmiedia is readily 
distinguished from Litsea by bands of boundary parenchyma. Tawa and 
taraire are similar in structure, and cannot be distinguished from each 
other. 


Fagaceae 


The woods of Nothofagus menziesii, silver beech, N. fusca, red beech, 
N. truncata, hard beech, N. solandri var. solandri, black beech, and 
N. solandri var. cliffortioides, mountain beech, are almost identical in 
structure having evenly distributed vessels with simple perforations and 
oppositely arranged pits, rays 1-3 cells wide, round and gash-like pits 
between vessels and rays, septa in some fibres, and a few crystal-bearing 
parenchyma cells. Hard, black and mountain beech are distinguished 
from silver and red beech by having silica grains in ray cells. Satisfac- 
tory separation between species does not appear to be practicable. 

In a separate study the anatomy of beech bark was examined (with 
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Photo: C.J. Miles. 


Mrs M.E. Blackmore retired from Botany Division on 26 September 1980. 


A microtubule-mitochondrion association found in the actively secreting nectary of 
southern rata (Metrosideros umbellata) x 47,000 
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Experimental taxonomy involves rearing plants from different regions under the 
same conditions, to decide whether differences seen in the field are merely 
temporary effects of different environments or are permanent and inherited. These 
21 year old plants of kowhai (Sophora microphylla) are part of a long term 
experimental study of this very variable species. Left: a tree reared from seed 
collected in the Maruia Valley, South Island retains the drooping form characteristic 
of that region and could be useful in horticulture. Right: a kowhai reared from seed 
collected in southern Chile shows a more typical growth form. 


Miss J. E. Shand), and briefly described in the 1976-78 Triennial 
Report. Bark anatomy, unlike wood anatomy, can be used to identify 
beech at specific level. For example, red beech can be separated from 
silver beech by wider fibrous bundles, thin-walled cork cells, and abun- 
dant crystals in diffuse parenchyma. The present results indicate that 
bark anatomy can be an additional aid in the identification of plants. 


Piperaceae 


The work on the wood anatomy of Piperaceae was completed in 
collaboration with Mrs A. Bowles of the Forest Research Institute, 
Rotorua. A combination of storied parenchyma and scalariform inter- 
vascular pits which is present in Macropiper excelsum, kawakawa, 
appears to be rather rare in the wood of diocotyledons. In young stems 
of kawakawa the primary rays extend the entire length of an internode 
whereas in older stems with mature wood they break up obliquely into 
shorter rays (N.Z. J. Botany 18: 507). 


ECOLOGY, VEGETATION SURVEY AND 
CONSERVATION 


(Dr P. Wardle) 


Ecological work in Botany Division continues to range from the study 
of ecological processes, through systematic vegetation surveys, to meeting 
sundry requests for botanical information. Much of the endeavour is 
conservation oriented, and the recent establishment of a Biological 
Resources Centre (sited in Head Office, DSIR) should lead to the 
Division’s role in conservation being clarified and made more effective. 

In any research organisation that is responsive to what are perceived 
as the pressures of the time, there is a tendency for research effort to 
be deflected from long-term projects, which are liable to be shelved 
indefinitely, Botany Division is aware that to lose sight of its long-term 
ecological projects, such as surveys of national parks, would be to waste 
much of a scientist’s life endeavour, and to deprive the nation of 
valuable information. Therefore, despite having adopted some new 
thrusts in the direction of its ecological research, the Division 1s 
endeavouring to complete its commitments of longer standing. 


Study of ecological processes 

Botany Division has had a continuing research programme on the 
ecotones between beech forests and those dominated by other trees such 
as kamahi, rata and rimu. Work in the Paringa district, Westland, has 
been completed and published. ‘There, it appears that silver beech sur- 
vived the last glaciation near the coast, and has spread inland during the 
post-glacial period, occupying some valleys completely, and being ae 
absent from others. Spread takes place both by dispersal of seed for 
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distances of up to 6km and by slow marginal encroachment on other 
vegetation. Mr R. B. Allen is well advanced with a similar study in the 
Catlins district (Otago), where silver beech is also extending its range. 

Study of how plants colonise ground, and how one plant community 
is succeeded by others, represents an important aspect of ecological 
knowledge, of particular application to the management of reserves. 
Mr T. R. Partridge was appointed to Botany Division in 1981, bringing 
with him detailed knowledge of the plant ecology of saline habitats, 
and has commenced work on the ecology of bracken, which is a key 
species in plant successions through most of New Zealand. The ecology 
of shrubby weeds, and successional processes involved, are being studied 
by Dr P. A. Williams, with attention being currently focussed on broom, 
gorse and elderberry. In 1980, Dr P. Wardle published an account of 
plant succession in Westland National Park, thereby completing a 
programme of ecological research in the Park that was commenced in 
1964. 

A number of special habitats are being studied; these include 
geothermal areas, where vegetation-temperature relationships worked 
out at Karapiti are being applied to other localities; ultramafic habitats; 
and lake edges, which often support short, turfy vegetation that contains 
many unusual species. In the last study, attention has been given to 
“kettlehole” depressions in intermontane basins of the eastern South 
Island. The vegetation in these varies according to the amount of 
fluctuation in water level. 

Research on the causes of the alpine tree limit continues, concen- 
trating at present on the temperature regime associated with depression 
of timberline in cirque basins. 

The native brooms have also been the subject of considerable 
endeavour, lying mainly in survey of the stands of the very (beautiful 
chordospartiums and notospartiums confined to eastern Marlborough. 
Of concern is the inroad being made on these plants during spraying 
operations on introduced broom and gorse; but on the credit side, new 
stands have been found and reserve proposals made. 

Two other introduced plants, marram grass and Lotus pedunculatus, 
are both valued for stabilising unvegetated surfaces, but both can 
threaten native vegetation where used indiscriminately, Dr P. N. 
Johnson has identified beaches where marram is absent, and drawn 
attention to the need to exclude it in the interests of retaining the 
native sand-colonising plants. For lotus, records of charted quadrats 
have shown that where roads traverse native forest in high-rainfall 
regions, spraying the seeds of this plant on to cuttings is, at best, a waste 
of effort, and at worst, inhibits colonisation by native plants. The 
Division is also concerned that the impending use of superior strains of 
legumes to increase the production of mid-altitude country will 
inevitably threaten native vegetation and flora, and is anxious that 
conservation planning should take cognizance of this, 
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Animals and vegetation 


Mr G. Y. Walls has been recording phenology and seed- and litter-fall 
in the Rai Valley and Nelson Lakes National Park, as a contribution to 
animal habitat studies being carried out by Ecology Division. Dr W. G. 
Lee continues with a joint project with Wildlife Service in the 
Murchison Mountains, in which fertilisers are applied to plots of snow- 
tussock grassland, the foliage later analysed, and the effects on the 
breeding success of takahe are assessed. 

Studies of the effects of herbivores on native vegetation have been 
continued in several areas. Dr I. A. E. Atkinson has been recording how 
the health of trees such as kohekohe on Kapiti Island responds to 
intensive possum trapping; similar projects have included a study of 
the influence of Norway rats on regeneration in the Noises Islands, and 
the survival of marked tree fuchsias at Franz Josef Glacier, where there 
was a pronounced increase in possums in recent years. Plots set up to 
measure the response of vegetation to exclusion of wild ungulates and 
sheep respectively have been re-surveyed in Westland National Park 
and the Eglinton Valley in Fiordland. 


Vegetation survey and inventory 

This triennial period has seen considerable progress on the botanical 
survey of scenic reserves. The North and South Westland compilations 
have now been published, and field work in Marlborough should be 
completed during the summer of 1981-82. This leaves Nelson and 
Southland which are being written up, and the North Island. Dr B. D. 
Clarkson who has been studying the vegetation of Mt Egmont National 
Park, has been appointed to Botany Division, Rotorua, where he will 
begin work on the scenic reserves of South Auckland; reserves in the 
region of Auckland city are ready for publication; and a major task 
for the scientist appointed to Kaikohe will be the reserves of North 
Auckland. 

Numerous other areas of vegetation through New Zealand and its 
outlying islands have been reported on, for a diversity of clients; 
Forest Service, Wildlife Service, Lands and Survey, local authorities, 
QEII Trust, National Parks Authority and Boards, Ministry of Agri- 
culture and Fisheries, DSIR Head Office in its role as a contributor 
to environmental impact assessments, and to private concerns such as 
mining companies seeking data for invironmental impact reports. The 
kinds of vegetation covered range from lowland forest to alpine fell- 
fields, and included habitats as diverse as inland saline localities and 
geothermal areas. 

During the preceding triennial period, Dr G. N. Park and Mr Walls 
developed a system for rapid inventory of native vegetation, to facilitate 
evaluation for conservation purposes. The first exercise was completed 
in 1978 on tall forest on alluvial plains in Nelson and Marlborough. 
Since then Dr Park has advised teams of students, directed by Dr Neil 
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Mitchell of Auckland University, who have been making an inventory 
of forest remnants in North Auckland. Currently, the Division is investi- 
gating the possibilities for combining an inventory approach with 
compilation of more detailed information on floristics and ecological 
processes. A small-scale study by Mr Partridge on these lines has covered 
the inland saline habitats of Central Otago; and we have begun a 
collective study of coastal and dunes and beach habitats, which are of 
considerable interest botanically, and generally constitute a critical 
problem with respect to conservation. 
Vegetation mapping 

Although Botany Division recognises that both small- and large-scale 
vegetation maps have undoubted value for land use planning, we have 
to accept that any deep commitment would be unrealistic in view of our 
present staffing and obligations. However, we have supported and 
advised the Soil and Water Division of the Ministry of Works and 
Development in their preparation of a vegetative cover map of New 
Zealand at a scale of 1:1,000,000, and with them are studying the feasi- 
bility of maps at 1:250,000. Botany Division has also prepared the drafts 
for maps of ‘Tongariro National Park (1:50,000) , Westland National 
Park (1:100,000) and the Waiho Valley in the latter park (1:30,000) ; 
the first map is being drawn by the Cartographic Section of DSIR, and 
the other two by the Department of Lands and Survey. 
Biological Resources Centre 


Botany Division has shared the feelings of many scientists that the 
large amount of biological information gathered in New Zealand, much 
of it during ad hoc surveys carried out to provide information demanded 
by a succession of planning contingencies, could be gathered more 
systematically, could be more consistent in its presentation, and could 
contribute to a central data bank. As early as 1975, Botany and Ecology 
Divisions outlined proposals for a “Biological Records Centre’, which 
was adopted in principle by DSIR. As a contribution towards this, 
investigations towards computer storage of herbarium information 
was begun, but the concept of the Centre itself was not activated until 
further encouragement was provided by the scientific community, 
notably the New Zealand Ecological Society. This has led to the 
establishment in 1981 of the Biological Resources Centre with Dr G. N. 
Park, formerly of Botany Division, as its officer in charge. The Centre 
encompasses the original concept and in addition, emphasises a need 
for active involvement in the planning process, The Division is 
optimistic that the Centre will not only provide a central repository 
of retrievable information, but will also provide a channel for com- 
municating botanical information and conservation recommendations 
to land managers, planners and administrators, and for providing 
scientists with progress reports on the use being made of this material. 
If the Biological Resources Centre can provide these desiderata, it will 
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free biologists from the need to be involved in administrative aspects 
of conservation, and enable them to concentrate on providing the 
scientific information. 

Anticipating the setting up of the Biological Resources Centre, 
Botany Division has enlisted the assistance of other scientists to carry 
out four projects which are considered basic in gathering consistent 
biological information. The first, a division of New Zealand into 
ecological provinces and districts, should be completed in 1981, while 
there has been good progress on developing standardised classifications 
for New Zealand landforms and vegetation, and in compiling a 
bibliography of descriptions of vegetation and plant communities, 
with a view to EDP storage. 


Conservation policy 


Botany Division, through Mr G. C. Kelly, contributed a chapter on 
the role of native vegetation in the landscape in “Land Alone Endures— 
Land Use and the Role of Research”, a discussion paper produced by 
DSIR. In this document, Botany Division has taken a further oppor- 
tunity to stress the distinctive biological qualities of the New Zealand 
landscape, and the need to maintain and enhance them. 


PALYNOLOGY AND QUATERNARY 
BOTANY 


(Dr N. T. Moar) 


Three topics, vegetation and climate history, pollen morphology, and 
pollen analysis of New Zealand honeys, have received most attention 
during the period under review. As these studies progressed new 
observations often raised fresh questions and problems of which some 
were investigated as time permitted or the occasion demanded. 


Honey 

In the last Triennial Report (1976-1978) we stated that a pollen 
analytical study of New Zealand honeys had just begun. This study, 
planned to continue over a three year period, was designed to help 
honey exporters meet standards, involving microscopical examination, 
required by some importing countries for named honeys. During the 
last three years nearly 200 honey and honeydew honey samples, sent 
from many parts of New Zealand by officers of the Ministry of 
Agriculture and Fisheries, have been examined by Dr N. T. Moar. 

The preparation of samples for pollen analysis is simple. Ten grams 
of honey are dissolved in warm water and the included pollen grains 
are concentrated by standard acetolysis techniques. During this process 
a known number of Lycopodium spores, Stockmarr’s tablets are added 
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to the sample and these, together with the pollen grains are counted 
on the slides after strew mounting. This method not only provides 
clear preparations, but also offers a means of calculating absolute 
number of pollen grains in each sample besides routinely determining 
relative frequencies. Because white clover, Trifolium repens, is the basis 
of our honey industry comparisons are made against data obtained from 
pure clover honey. 

Although the topic is by no means exhausted our data allow us to 
recognise pollen grains which are under-represented or over-represented 
in relation to clover. Thus thyme, Thymus vulgaris, pollen is under- 
represented—usually 20,000, or fewer pollen grains/10 gram sample— 
and manuka, Leptospermum scoparium, pollen is over-represented— 
200,000 pollen grains/10 gram sample—by comparison with white 
clover pollen—average 40,000 pollen grains/10 gram sample. Similar 
criteria apply in assessing percentage frequencies of other pollens in 
the various honeys. For example, on present data a thyme honey would 
be acceptable as a named honey if it contained a minimum of 18-20% 
thyme pollen, a clover honey requires a minimum of 45% clover pollen, 
and a manuka honey a minimum of 70% manuka honey. 

It is clear from our pollen analytical data that the geographical 
source of a honey can also be determined with varying degrees of 
accuracy. ‘hus, honey containing goats rue, Galega officinalis, pollen 
comes only from the Manawatu region in the southern North Island, 
relatively high frequencies of thyme pollen are characteristic of Central 
Otago honeys; and rewarewa, Knightia excelsa, pollen is found in North 
Island honey collected in districts with remnant forest patches. 

Sometimes bee pollen pellets are forwarded for identification with 
the comment that the pollen source could be recognised on the basis of 
pellet colour. Rapid microscopical examination often showed that this 
was not so, and it soon became obvious that the convention of 
recognising a pollen source by colour was unreliable. We therefore 
began to classify pellets colours—with a Munsell colour chart for plant 
tissues—and to check pollen identification by mounting untreated 
pellets in a glycerine-alcohol mixture. Acetolysis is only used when a 
pollen-type cannot be easily identified. 

It is now apparent that pellets of the same colour may be composed 
of quite different pollen, and that the same pollen may produce 
pellets of a different colour. Thus, a yellow pellet (2.5Y 8/8 Munsell 
plant colour chart) may be composed of Rumex or Thymus pollen, and 
Discaria pollen may produce yellow-red (2.5YR 3/ 6) or yellow (5.6Y 
8/8) pellets. To investigate this matter further pellets trapped from 
hives at the Lincoln Research Centre by Dr B. J. Donovan, Entomology 
Division, DSIR, are being examined by Miss J. E. Shand as time and 
opportunity permit. 
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Pollen Morphology 


Work on the pollen atlas has been continued by Dr Moar, and 
descriptions of pollen-types up to and including Gentianaceae have 
been completed. As work proceeds observations sometimes suggest new 
and interesting problems, but only some of these can be followed up in 
any detail. One example is the observation that two slightly different 
exine patterns occur in pollen taken from the same flower of whau, 
Entelea arborescens. The differences, which involve the degree of exine 
reticulation, can be resolved under the light microscope and are espe- 
cially clear under SEM. Examination of pollen prepared from single 
anthers shows that the variants are produced in the same anther. Varia- 
tion in the spines of the pollen of Hoheria angustifolia provides anoth- 
er example which may be worth further study. 

Although the basic tool of palynology is the compound microscope, 
modern pollen morphology requires the use of electron microscopes. 
At Botany Division we maintain an Hitachi transmission electron 
microscope and we have access to a Cambridge 600 scanning electron 
microscope housed in the Botany Department, University of Canterbury. 
During the last few years we have steadily improved our own EM 
facilities and in 1981 the offices, laboratories and dark room have been 
extensively remodelled, with the aim eventually of installing our own 
scanning electron microscope. 


Quaternary Research 


Work in different parts of New Zealand has contributed to our under- 
standing of vegetation and climate history during the last 100,000 years. 

Of especial interest has been the study of South Island post-glacial 
(Aranuian), last-glacial (Otiran) and interglacial (Oturian) sites in 
relation to the history of Nothofagus. Sites in Southland, South West- 
land and central Westland have been sampled. Dr M. S. McGlone has 
shown that the post-glacial expansion of silver beech, Nothofagus men- 
ziesti, began in Southland about 6,000-7,000 years ago and he concludes 
that this species survived on the Longwood Range during the Otiran 
glaciation. Until its post-glacial expansion it was a rare component in 
the forest flora. Similarly, in South Westland, Dr P. Wardle has con- 
cluded from pollen analyses, radiocarbon dates, and field studies that 
silver beech expanded in a north-easterly direction from relict com- 
munities which survived on ice-free sites near present sea-level, or on 
land exposed by lowered sea-levels during the Otiran. 

A similar explanation for Otiran survival has been advanced by Dr 
Moar for the late-Otiran beech forests which are known from the Blue 
Spur Road site near Hokitika in central Westland. Recent pollen 
analysis of a loess profile near the Blue Spur Road site supports this 
concept of Otiran survival as do other analyses from sites at Shantytown 
and Paroa. J 

The evidence from these sites points to survival of beech in coastal 
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areas for there is little pollen analytical evidence of relict beech com- 
munities inland. However, data from Canterbury suggest that beech 
may well have survived the rigours of the last glaciation in inland areas 
and the front ranges facing the Canterbury Plains have been suggested 
as possible sites. 

As our knowledge of vegetation history broadens our conclusions in 
respect of climate history are more firmly based. We believe that we can 
now think of our climatic inferences in an Australasian context, as well 
as in local terms. 

Dr McGlone aitended the firsts CLIMANZ (Quaternary Climatic 
Change of Australia, New Zealand and Surrounding Seas) conference, 
sponsored by the Australian Academy of Science and held in Australia 
in Februray 1981. The aim of the conference was to collate and assess 
biological and physical records of climate change during the last 
glaciation and the first half of the present interglaciation. There was a 
great deal of agreement at the conference as to the direction and 
approximate magnitude of climatic change in the Australasian region, 
and it seems that a regional climatic sequence for the late Quaternary is 
within reach. The proceedings of this conference will be published 
towards the end of 1982. 

Pollen diagrams from a number of sites demonstrate widespread 
deforestation following the human occupation of New Zealand. The 
most recent data to hand refer to a site at Porters Pass which was discus- 
sed briefly in the last Triennial Report (p. 80). Radiocarbon dates con- 
firm that peat formation began shortly before 2,000 years B.P., and that 
forest destruction occurred about 700-800 years ago (765 + 60 yrs B.P.), 
The Longwood Range site in Southland, mentioned earlier, records 
the first sign of burning at 1,000 years B.P., but the major deforestation 
occurred at about 700 years B.P. Results obtained by Dr McGlone 
from the Bay of Plenty, Taranaki and Hawkes Bay, all central North 
Island areas, show that deforestation began there at about the same 
time. These data document the most destructive event affecting native 
forests since the beginning of the last glaciation. 

It has become clear over the past few years that the last glaciation 
(Otiran) consisted of a complex series of interstadials and _ stadials. 
Some of the interstadial events were mild and wet enough for forest to 
cover large areas of the wetter regions of both the North and South 
Islands. We recognise three major interstadial periods but only the 
latest of these, (ending at 25,000 years B.P.), has been dated. During 
this period rimu forest grew at some locations on the West Coast, and 
beech and podocarp forest was found throughout the North Island, 
although over most of the landscape shrubland and grassland was 
dominant. 

We now have much more information about the nature of the vegeta- 
tion at the peak of the last glaciation (25,000-15,000 years B.P.). Pollen 
analysis of sites from the Waikato Basin to Westland reveals a dominant 
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vegetation of grassland or subalpine shrubland over most of the country. 
However, there are indications that in some locations, and in some 
cases locations close to the major areas of ice cover, forest survived 
throughout. During this period forest of silver beech, Nothofagus men- 
ziesti, was common near Hokitika, Wellington, New Plymouth and in 
the Waikato Basin. In addition mountain cedar has been noted at 
several North Island sites. Our conclusion is that forest was highly 
restricted, but nevertheless widespread, and that small refugia for even 
cold-sensitive tree species existed in sheltered regions of both islands. 
The type of climate responsible for this pattern is the subject of con- 
tinuing research and debate. 


PACIFIC ISLANDS 


(Mr W. R. Sykes) 


Information on the floras of several island groups has been steadily 
accumulated in the last triennium. 


Kermadec Islands 


Two short visits were made to these islands recently, most of the 
time being spent on Raoul, the principal island. It is important to 
monitor the vegetation of Raoul Island carefully because goat eradica- 
tion and weed control campaigns have now reached critical stages, and 
several of the worst-affected areas of naturalised woody plants have 
been cleared by spraying and controlled burning. 

The results have been quite encouraging. The number of goats at 
present must be very low because signs of browsing are only obvious in 
some of the remotest parts of the Island. Several endemic species of 
understorey trees have made a spectacular comeback. Coprosma acutt- 
folia is now again assuming its status as a major species in some lowland 
dry forest and rather open upland wet forest. In the latter community 
Pseudopanax arboreus var. kermadecensis is now often common and a 
single fruiting tree can result in hundreds of saplings in the vicinity. A 
little over a decade ago there were only a few trees left, mostly growing 
epiphytically, and no saplings. Homalanthus polyandrus likewise now 
comes up in large numbers in clearings and along forest margins. Until 
the 1970s this species was also endangered. e 

The main efforts in weed control have been against Caesalpinia deca- 
petala, Mysore thorn, and the yearly operations are now confined to 
eliminating regenerating seedlings and young plants. The areas where 
Mysore thorn once grew are now covered with a dense growth of ferns 
and a few indigenous trees. Psidium guajava and P. littorale, yellow 
and purple guavas, are likewise now only found as young plants and 
the abundant Cassia floribunda has been ereatly reduced. Conversely, 
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new weeds still arrive. Paspalum urvillet, Vasey grass, first seen in 1978, 
has now spread for some way from its presumed place of arrival. Three 
new European weeds were noted in 1980, one being the notorious 
Senecio jacobaea, ragwort. 


Cook Islands 

During visits to the Herbaria at Kew and the Bernice P. Bishop 
Museum, Honolulu in September and October 1979 some of the speci- 
mens collected by G. P. Wilder in Rarotonga from 1925 to 1929 were 
examined. This collection is the basis for his incomplete ‘Flora of 
Rarotonga” published in 1931. Some of his records cannot be reconciled, 
fully or partly, with what had been observed and recorded there by 
T. F. Cheeseman at the turn of this century, or as a result of my field 
studies there in the 1970s. It is also obvious from examining material 
that Wilder did not correlate his and Cheeseman’s collections, e.g. it 
has been shown that many of the 36 ferns that he claimed to have added 
to Rarotonga’s flora were already recorded by Cheeseman but under 
different names. 

Several hitherto puzzling problems among the flowering plants were 
resolved as a result of visiting the two herbaria. One of the best examples 
concerns Wilder’s record of the koka, Allophylus vitiensis, (Sapinda- 
ceae) as one of the most abundant trees on Rarotonga. The fact is, as 
Cheeseman states in 1903, that koka is Bischofia javanica, which belongs 
to the Euphorbiaceae, a very different family. 

An uncommon tree called Sideroxylon sp. by Wilder is really the wide- 
spread Planchonella grayana (Sideroxylon vitiense), now known to 
extend from Fiji to the Tuamotu Islands. Within the Cook Islands it is 
uncommon on Rarotonga but common on Mitiaro. 

The weeds of Rarotonga were reliably recorded by Wilder, but since 
his visits there have been great changes. Thus, several very common and. 
troublesome species were not mentioned by him. They include Cestrum 
nocturnum, Hyptis pectinata and Passiflora rubra. Several other weeds 
which were said to be localised or uncommon are now so extensively 
naturalised that they have the appearance of being indigenous. The 
best examples are Cecropia palmata, Elephantopus mollis and Lantana 
camara. Several of the smaller volcanic islands in the Southern Cooks 
have today the weed complement that Wilder originally found on 
Rarotonga. Rarotonga must have been the main entry point for such 
plants and some of the earlier weeds have become extinct or rare there, 
whereas on several of the outer islands they still thrive. 


Pisonia brunoniana, parapara or bird catching tree 


The parapara, or bird catcher, has had a vexed taxonomic and 
nomenclatural history. Cheeseman (1906, 1925) called the plant Pisonia 
brunoniana Endl; Allan (1961) following Skottsberg called it Heimer- 
liodendron brunonianum; I followed the lead of Stemmerik (1964) and 
called it Pisonia wmbellifera. 
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Living and dried plants from a great many islands ranging from 
Mauritius to Pitcairn, northwards to Hawaii and southwards to East 
Cape in New Zealand were examined. 

It is apparent that in the New Zealand Botanical Region, on Norfolk 
and Lord Howe Islands, and in coastal New South Wales, there is one 
fairly uniform taxon which usually grows in dry coastal forest. This I 
now call Pisonia brunoniana. Northwards in the Indian and Pacific 
Oceans there is a much more variable plant which has been given 
different names in different islands. There it usually grows in rainforest. 
This I accept as Pisonia umbellifera. The only anomaly in this distri- 
bution pattern is Hawaii where it does seem that both taxa occur. 

Apparently, these bird catching trees are usually rare, despite the 
presence of fruits so viscid that they stick at once to fur or feathers. 
One tree in the Bay of Plenty was reported as having about 70 small 
birds hopelessly ensnared amongst the fruits. Not surprisingly, local 
people in the Pacific sometimes use them for birdlime. Thus, as a 
dispersal mechanism it almost looks as if such fruits are too well adapted 
for animal dispersal. However, in North Island of New Zealand and 
some other islands the present scarcity is mainly because of the activity 
of introduced browsing mammals 


PLANT PATHOLOGY 


(Dr A. D. Thomson) 


1. Virus diseases of indigenous species 


Diseases are a significant but neglected factor affecting the indigenous 
vegetation of New Zealand. Some observations have been made on 
virus diseases. The occurrence of cucumber mosaic virus in Myosotidium 
hortensia is the first example of virus infection in an endemic herbace- 
ous plant, and is the eighth example of a virus disease affecting indig- 
enous plants, the others being cucumber mosaic virus, potato virus Y, 
potato virus X, tobacco moésaic virus, and tomato spotted wilt virus in 
Solanum laciniatum (N.Z. J. Agricultural Research 19: 521; 22: 183) ; 
cucumber mosaic virus in Corynocarpus laevigatus; and an unidentified 
virus in Clematis paniculata (N.Z. J. Botany 16: 167). In addition, 
virus-like symptoms have been noted in a number of other species 
including Myrsine australis and Senecio bennettii. All viruses identified 
so far appear to be closely related to those commonly occurring in intro- 
duced species used in horticulture and agriculture. It seems likely that 
introduced species are the source of infection for the indigenous species, 


2. New record of virus in a naturalised species 
Turnip mosaic virus was recorded. for the first time in New Zealand 
from Lunaria annua (N.Z. Agricultural Research 232-553): 
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3. Plant nutrition and response to disease 


Variation in the supply of Ca(NO,), and KH,PO, in a balanced 
nutrient solution affected the response of oat, barley, and ryegrass 
plants to barley yellow dwarf virus (N.Z. J. Agricultural Research 23: 
367). Nitrate accumulated in virus-infected oat and ryegrass plants 
erown in low levels of nitrogen. ‘The results suggest that the time of 
appearance and severity of primary leaf symptoms using a standard 
susceptible cultivar for comparison would provide a screening test for 
resistance to BYDV in barley. 

A natural infection with mildew, Erysiphe graminis, during the 
course of the experiments provided data for further research on the 
effect of nutrient supply on the response of cereal plants to mildew. 
Wheat and barley plants grown in high levels of KH,PO, and low 
Ca (NO.). were resistant, and plants grown in low KH,PO 4 and high 
Ca (NO.). were susceptible to mildew. The reaction of a line of wheat 
immune to mildew was unaffected by changes in the levels of KH, PO, 
and Ca (NOz)o. 


UNPUBLISHED REPORTS IN ECOLOGY 
AND CONSERVATION 


(Compiled by Dr A. D. Thomson) 


Allen, R. B, 1979: Native Bush, Tahakopa Farm Settlement. 5 pp. 

——— 1979: Native Vegetation, Allanton, East Otago. 8 pp. 

1979: Native Vegetation, Henley, East Otago. 7 pp. 

1979: Vegetation of Manuka Gorge, Otago. 7 pp. 

1980: Forest Clearance, Haast Pass. 7 pp. 

1981: Fire damage, Trotter’s Gorge. 3 pp 

Atkinson, I. A. E. 1979: Kapiti Opossum Study: Surveillance of Northern 
Rata in August 1979. 7 pp. 

1979: Kapiti Opossum Study: Te Mimi Valley and Adjacent 

Coastline in September 1979. 2 pp. 

1979: Point Analyses of Forest Canopies Along the Opossum 

Study Traplines of Kapiti Island. 5 pp. 

1979: Recommendations for Additions to Tongariro National 

Park. 8 pp. 

1979: Suggestions for the Future Use of Mana Island. 7 pp. 

1980: Diagnostic Criteria for Vegetation Structural Types. 4 pp. 

1980: Features of the Rangataua Lava Flow, Mt Ruapehu. 3 pp. 

1981: Survey Mapping in Botany Division, DSIR. 5 pp. 

Bulfin, M. J. A. 1980: Ohau Ski Basin. Revised Species List. 3 pp. 

MacFarlane, A. A.; Gerard, J., Bulfin, M. J. A. Macmillan, B. H. 
Matthews, B. A.; Elix, J. 1980: Ngawiro, Waiau, Nth Canterbury. 
5 pp. 
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Campbell, A. D. 1980: Lotus pedunculatus (syn. major) in Westland 
National Park. 5 pp. 

Fsler, A. E.; Greenwood, R. M.; Atkinson, I, A. E. 1979: Himatangi 
Bush Scientific Reserve. History and Botanical Features. 70 pp. 

Given, D. R. 1979: Threatened Plants of Karikari Peninsula, North 
Auckland. 9 pp. 


Given, D. R.; Bartlett, J. K. 1979: Plant Species at Risk in North 
Auckland. 12 pp. 

Given, D. R.; Douglass, P. C. M.; Beetham, D. L. 1979: Checklist of 
Vascular Plants from the Upper Hope Valley, Canterbury. 13 pp. 

Johnson, P. N. 1979: Doubtful Sound Kakapo Habitat—Botanical 
Report. 12 pp. 

——— 1979: Glencoe Reserve, North Otago—Botanical Report, 4 pp. 

——— 1979: Green Island Recreation Reserve—Botanical Notes. 3 pp. 

——— 1979: Martins Bay—Botanical Report 4 pp. 

——— 1979: Rare and Endemic Plants in Fiordland. 7 pp. 

——— 1979: Taiaroa Bush, Otago Peninsula—Botanical Report. 3 pp. 

— 1979: Vegetation of Fiordland Beaches. 126 pp. 

1979: Winton-Mossburn-Hillside Transmission Line. 2 pp. 

Johnson, P. N.; Lee, W. G.; Wardle, P. 1979: Haast-Arawata District: 
Botanical Report. 14 pp. 

Johnson, P. N. 1980: Botanical Report—Ivon Wilson Park—Lake 
Henry. 3 pp. 

1980: Deep Stream; Lake Aviemore—Botanical Report. 4 pp. 

1980: Lake Benmore, Totara Woodland—Botanical Report. 


3 pp. 


1980: Lake Ohau Tarns and Kettles—Botanical Report. 3 pp. 
——— 1980: Lake Wakatipu—Notes on Scrub Vegetation. 2 pp. 
——— 1980: Longwood Range—Bog Vegetation. 5 pp. 

——— 1980: Nugget Point—Botanical Report. 5 pp. 

—— 1980: Wickliffe Bay, Otago Peninsula—Botanical Report. 8 pp. 
—— 1981: Codfish Island: Report on Marram Grass. 4 pp. 

—___— 1981: Lake George Reserve—Botanical Report 7 pp. 

—__— 1981: Lake Hayes—Report on Vegetation. 5 pp. 

——— 1981: Lake Wakatipu—Report on Vegetation of Reserves. 6 


1981: Tunnel Beach: Report on Vegetation. 2 pp. 

Kelly, G. C. 1979: Basic Data for Biological Survey of Reserves, 6 pp. 
1980: Aorere Development Block. 2 pp. 

1980: Comment on Te Paki Land—Use Report, 1979. 8 pp. 
1980: O.E.C.D. Country Review: The Need for a National 
Nature Conservation Policy in New Zealand. 3 pp. aed 
1981: Note on the property of Mr Jackson, Woodville District. 


5 pp. 
Lee, W. G.; Williams, P. A.; Begg, J. 1979: Botanical Report on Silver 
Island, Lake Hawea. 7 pp. 
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Lee, W. G.; Mills, J. A.; Lavers, R. B. 1979: The Effect of Fertiliser on a 
Ghionochloa pallens Grassland Community, Dana Peaks, Murchison 
Mountains, Fiordland. 12 pp. 

Lee, W. G. 1981: Botanical Report on Vegetation Exclosures in the 
Eglinton Valley, Fiordland National Park. 13 pp. 

1981: Tussock (Chionochloa rigida and C, rubra) Communities 
at Six Sites Along an Environmental Gradient on the Otago Uplands. 
10 pp. 

Mills, J. A.; Lavers, R. B.; Lee, W. G.; Garrick, A. S. 1981: Management 
Plan for the Conservation of Takahe. 40 pp. 

1981: Management Proposals for the Conservation of ‘Takahe. 
15 pp. 

Molloy, B. P. J. 1976: Mistletoe in Lewis Pass Scenic Reserve 2 pp. 

——— 1979: Bush Remnants, “Bush Farm”, Kakahu. 4 pp. 

—— 1979: Checklist of Plants—Castle Hill Nature Reserve. 3 pp. 

——— 1979: Islands in Lake Benmore. 20 pp. 

——— 1979: Margins of Lake Heron. 7 pp. 

1979: Quail Island. 11 pp. 

Molloy, B. P. J.; Bulfin, M. J. A. 1979: Marlborough Daisy—Summer- 
lands Property, Waihopai Valley. 6 pp. 

Molloy, B. P. J.; Campbell, A. D. 1979: The Vegetation and Flora of 
the Hurunui Lakes Planning Study Area. 13 pp. 

Molloy, B. P. J. 1980: Botanical Assessment Mt Grey Forest. 6 pp. 

1980: Musgroves Bush. 2 pp. 

1980: Report on Coastal Forest Shag Rock, Cheviot. 4 pp. 

1980: Report on Redcliffs School Site. 4 pp. 

1980: The Vegetation and Flora of Ahuriri Bush, Port Hills, 

Banks Peninsula. 9 pp. 

1980: The Vegetation and Flora of Manuka Bay. 9 pp. 

——— 1980: Vegetation and Flora of the Proposed Pearce Reserve— 
Banks Peninsula. 6 pp. 

1981: The Forests of Coringa Farm Settlement. 14 pp. 

Park, G. N. 1979: Inangahua County District Planning Scheme: Tall 
Forest Stands on Lowland Plains and Terraces in Inangahua County. 
17 pp. 

1979: Semi-quantative Stand Descriptions for Hugh Robertson’s 
Series of 5-minute Bird Count Stations, South Westland Coastal 
Lowlands, 11 pp. 

Park, G. N.; Walls, G. Y. 1979: Waimea County District Planning 
Scheme Review. 29 pp. 

Park, G. N. 1980: Botanical/Ecological Comments on Wetland Area of 
Raupo Reedland at Little Kaiteriteri, NW Nelson. 2 pp. 

— 1980: Coastal Forest, Pitt Is, Chathams. 3 pp. 

1980: Comments on a Remnant Stand of Kahikatea Floodplain 

Forest, Waihou River, Hauraki Plains. 6 pp. 

1980: Comments on the Suitability of Revegetation on Batters 
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Around the Wakapuaka Oxidation Ponds, Nelson. 4 pp. 

Park, G. N. 1980: Summary of Botanical Survey of Nature Reserves in 
Chatham Islands (Pitt and South East Islands). 11 pp. 

1980: Supplementary Notes to Objection 102 (To Review No. 1 

of Golden Bay County Council District Scheme) By Botany Division, 

DSIR. 7 pp. 

1980: The Kahurangi—Taitapu Coastal Lowlands, NW Nelson 

—A Summary of Requirements for Reservation to Safeguard the 

Diversity of Indigenous Landscapes. 7 pp. 

1980: The Vegetation Plots on Arapawa Island—A Summary 
of Observations after Two Years of Exclosure from Feral Mammals. 
5 pp. 

Park, G. N.; Walls, G. Y. 1980: Reserve Proposal, Pretty Bridge Valley 
Botanical / Ecological Notes. 4 pp. 

1981: Wild and Scenic Rivers National Inventory. 10 pp. 

Parsons, M. J. 1981: Biology and Harvesting of Marine Algae. 4 pp. 

Partridge, T. R. 1980: The Vegetation of Wharekakahu. 5 pp. 

Purdie, A. W.; Williams, P. A. 1979: The proposed Chordospartium 
stevensonii Reserve, Clifford Bay. 4 pp. 

Sykes, W. R. 1979: The Vegetation of ’Eua. 16 pp. 

1980: Kermadec Expedition—November 1980. 6 pp. 

1981: Vegetation of Tonga. 21 pp. 

Walls, G. Y. 1979: Botanical/Ecological Notes on Area of Farm 
Development Proposal, Te Rae, Golden Bay. 7 pp. 

1979: Botanical Notes on a Preliminary Survey of Adele Island 

and Fisherman Island. Abel Tasman National Park Coast. 6 pp. 

1979: Report on a Trip to Codfish Island, October-November 

1979. 13 pp. 

1979: Report on Two Private Forest Stands at Wakefield, 

Nelson. 4 pp. 

1980: Arapawa Island Scenic Reserve—Comments for Draft 

Management Plan. 4 pp. 

1980: Botanical/Ecological Notes on a Visit to ‘Tonga Island, 

Abel Tasman National Park Coast. 7 pp. 

1980: Botanical / Ecological Notes on Snowdens Bush, Bright- 

water, Nelson. 6 pp. adj 

1980: Report on Visit to Arapawa Island Scenic Reserve, Sept- 

ember 1980. 4 pp. 

1980: Some Natural History Scenes of the Chatham Islands. 


7 pp. 


1981: Report on a Visit to Some Islands in the North-Western 
Marlborough Sounds, January 1981. 13 pp. 

Wardle, P. 1979: Checklist of Species Seen or Collected in Westland 
Between Westland National Park and the Haast River. 21 pp. 

1979: Flora and Vegetation of the Paringa-Moeraki Hills and 

Adjoining Lowlands, Westland: A Revised Report. 14 pp. 
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Wardle, P. 1979: Notes on Wetlands. 6 pp. 

— 1979: Rural Sections 4392 and 2574, Block IX Karangarua 

Survey District, 2 pp. 

1980: Isolated Stands of Mountain Beech on Mt Alexander, 

Taramakau Valley. 2 pp. 

1980: Mining Application, Five-Mile Beach, Westland. 2 pp. 

1981: Paynes Gully Wildlife Reserve: Botanical Report. 3 pp. 

Wardle, P.; Burke, W. D. 1981: Bog Areas on Oxnams Plain, Tutaki 
Valley, Nelson. 8 pp. / 

Webb, C. J. 1980: Breeding system of Gingidia algens and Gindidia 
harveyana Kosciusko National Park. 1 pp. 

Williams, P. A. 1979: Buddleia (Buddleia davidii) in the Urewera 
National Park and the Waioeka Scenic Reserve. 5 pp. 

1979: The Role of Gorse in the Regeneration of Native Bush 
on the Port Hills. 2 pp. 

Williams, P. A.; Lee, W. G. 1979: Reserve Proposals for Cromwell Gorge 


8 pp. 


1979: The Effect of the Luggate Dam on the Vegetation. 4 pp. 

Williams, P. A. 1980: The Ecological Role of Manuka and Kanuka in 
the Mountain Lands, 18 pp. 

1980: The Vegetation of the Kaikoura Ranges and Central 
Clearance Valley. 12 pp. 

Williams, P. A.; Stengs, H. 1980: Proposed Scenic Reserve, Okarahia 
Stream, Marlborough. 6 pp. 

Williams, P. A. 1981: The Vegetation of the Kaikoura Ranges and the 
Central Clarence Valley—Supplementary Observations. 3 pp. 

1981: Weed Problems in Peel Forest Park, South Canterbury. 


6 pp. 

Williams, P. A.; Purdie, A. W. 1981: Spraying for Noxious Plants and 
the Need for Reserves in Northern Marlborough. 26 pp. 
7 1981: ‘The Possibility of a Reserve of Weeping Broom (Chordo- 
spartium stevensonii) in the Jordan Valley. 2 pp. 


PUBLICATIONS 


January 1979-December 1981 
(Compiled by Dr A. D. Thomson) 


FLORA 
Healy, A. J.; Edgar, E. 1980: “Flora of New Zealand”. Volume III. 
Adventive cyperaceous, petalous and spathaceous monocotyledons. 
Government Printer, Wellington. 220 pp. 
TAXONOMY OF TRACHEOPHYTA 


Connor, H. E.; Edgar, E. 1979: Rytidosperma Steudel (Notodanthonia 
Zotov) in New Zealand. N.Z. Journal of Botany 17: 311-37. 
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1980: The correct author citation for Rytidosperma tenuius. 

N.Z. Journal of Botany 18: 323. 

1981: Argument against rejection of Plinthanthesis Steud. (Poa- 
ceae) (Prop. 520). Taxon 30: 657-9. 

Connor, H. E.; Purdie A. W. 1981: Triterpene methyl ethers in Chi- 
onochloa (Gramineae): distribution in western South Island, New 
Zealand. N.Z. Journal of Botany 19: 161-70. 

1981: Triterpene methyl ethers in some South American spe- 
cies of Cortaderta (Gramineae). N.Z. Journal of Botany 19: 171-2. 

Edgar, E. 1980: The identification of oats growing wild in New Zea-, 
land. Proceedings of the 33rd N.Z. Weed and Pest Control Conference 
1980: 230-6. 

Garnock-Jones, P. J. 1979: Checklist of dicotyledons naturalised in New 
Zealand. 4. Rhoeadales. N.Z. Journal of Botany 17: 303-10. 

: 1981: Checklist of dicotyledons naturalised in New Zealand. 8. 
Aizoaceae, Caryophyllaceae, and Portulacaceae. N.Z. Journal of 
Botany 19: 59-65. 

1981: Checklist of dicotyledons naturalised in New Zealand. 
9. Ceratophyllaceae, Nymphaeaceae, Ranunculaceae and Violaceae. 
N.Z. Journal of Botany 19: 157-60. 

Garnock-Jones, P. J.; Langer, H. J. 1980: Parahebe catarractae (Scro- 
phulariaceae) : infraspecific taxonomy. N.Z. Journal of Botany 18: 
285-98. 

Given, D. R. 1979: Checklist of dicotyledons naturalised in New Zea- 
land. 3. Valerianaceae, Dipsacaceae, and Calyceraceae. N.Z. Journal 
of Botany 17: 301-2. 

1979: Electronic data processing in the herbarium. In “Proceed- 

ings Biological Resources Workshop, Wellington, 12-13 September 

1979”. Commission for the Environment, Wellington. Pp. 31-8. 

1980: A taxonomic revision of Celmisia coriaceae (Forst. f.) 
Hook. £. and its immediate allies (Astereae-Compositae). N.Z. Jour- 
nal of Botany 18: 127-40. ‘ 

Le Comte, J. R.; Webb, C. J. 1981: Aciphylla townsonii—a juvenile 
form of A. hookeri (Umbelliferae). N.Z. Journal of Botany 19: 
187-91. 

Markham, K. R.; Given, D. R. 1979: The flavonoids of ferns in the 
isolated genera Loxsoma and Loxsomopsis. Biochemical Systematics 
and Ecology 7: 91-3. ewe: 

Molloy, B. P. J.; Simpson, M. J. A. 1980: ‘Taxonomy, distribution and 
ecology of Pachystegia (Compositae) : a progress report. N.Z. Journal 
of Ecology 3: 1-3. 4 ’ 

Philipson, M. N. 1980: Cotyledons and Rhododendron classification. 
In Luteyn, J. L., O’Brien, M. E. (Editors) “Contributions Toward a 
Classification of Rhododendron”. The New York Botanical Garden. 
Pp. 75-88. : 

1981: Rhododendron subsection Saluenensia. Bulletin of the 

Rhododendron Association No. 69: 59-61. 
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Philipson, M. N. 1981: The revised Rhododendron classification: a new 
look from Edinburgh. Bulletin of the Dunedin Rhododendron Group 
No. 9: 3-12. 

Sykes, W. R. 1980: Sandalwood in the Cook Islands. Pacific Science 34: 
77-82. 

1981: Checklist of dicotyledons naturalised in New Zealand. 

7. Scrophulariales.N.Z. Journal of Botany 19: 53-7. 

1981: Checklist of dicotyledons naturalised in New Zealand. 

10. Polemoniales and Boraginaceae. N.Z. Journal of Botany 19: 311-7. 

1981: Checklist of dicotyledons naturalised in New eZaland. 
11. Apocynales, Campanulales, Ericales, Gentianales, Loganiales, 
Plantaginales, Primulales and Rubiales. N.Z. Journal of Botany 19: 
319-25. 

Sykes, W. R.; Garnock-Jones, P. J. 1979: A new combination in Syzy- 
gium for Eugenia maire (Myrtaceae) of New Zealand. Journal of 
the Arnold Arboretum 60: 396-401. 

Wardle, P. 1979: Variation in 'Phormium cookianum (Agavaceae) . N.Z. 
Journal of Botany 17: 189-96. 

Webb, C. J. 1980: Gunnera hamilton. Annual Journal of the Royal 
N.Z. Institute of Horticulture No. 8: 70-1. 

1980: The status of New Zealand Actinotus (Umbelliferae) . 

N.Z. Journal of Botany 18: 343-5. 

1980: Checklist of dicotyledons naturalised in New Zealand. 

5. Leguminosae. N.Z. Journal of Botany 18: 463-72. 

1980: Tree lucerne in N.Z. Journal of the N.Z. Tree Crops 

Association 5(1): 31. 

1981: Checklist of dicotyledons naturalised in New Zealand. 

6. Araliaceae, Buxaceae, Cornaceae, Casuarinaceae, Celastrales, 

Euphorbiaceae, Linaceae, Malvaceae, Polygalaceae, Urticales. N.Z. 

Journal of Botany 19: 45-51. 


REPRODUCTIVE BIOLOGY 


Campbell, A. D. 1981: Flowering records for Chionochloa, Aciphylla, 
and Celmisia species in the Craigieburn Range, South Island, New 
Zealand. N.Z. Journal of Botany 19: 97-103. 

Connor, H. E. 1979: Breeding systems in the grasses: a survey. N.Z. 
Journal of Botany 17: 547-74. 

1981: Evolution of reproductive systems in the Gramineae. 
Annals of the Missouri Botanical Garden 68: 48-74. 

Godley, E. J. 1979: Flower biology in New Zealand. N.Z. Journal of 
Botany 17: 441-66. 

1980: Unilocular anthers in the Carmichaelieae (Papilionaceae) . 
N.Z. Journal of Botany 18: 449-50. 

Godley, E. J.; Smith, D. H. 1981: Breeding systems in New Zealand 
plants. 5. Pseudowintera colorata (Winteraceae). N.Z. Journal of 
Botany 19: 151-6. 

Lloyd, D. G.; Webb, C. J.; Primack, R. B. 1980: Sexual strategies in 
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plants II. Data on the temporal regulation of maternal investment. 
New Phytologist 86: 81-92. 

Philipson, M. N. 1981: The haustorial synergids of Cortaderia (Gram- 
ineae) at maturity. Acta Societatis Botanicorum Poloniae 50: 151-60. 

Simpson, M. J. A. 1979: Lack of dormancy in seeds of New Zealand 
plants. Canterbury Botanical Society Journal No. 13: 36-7. 

1980: Flowering and fruiting of southern rata (Metrosideros 

umbellata). Canterbury Botanical Society Journal No. 14: 27-8. 

1981: Cauliflory in Elaeocarpus hookerianus. Canterbury Botant- 

cal Society Journal No. 15: 48-9. 

1981: Germination requirements of some New Zealand scree 
plants. Canterbury Alpine Garden Society Bulletin I(1): 34-6. 

Simpson, M. J. A.; Webb, C. J. 1980: Germination in some New Zea- 
land species of Gentiana; a preliminary report. N.Z. Journal of Bot- 
any 18: 495-501. 

Webb, C. J. 1979: Breeding system and seed set in Euonymus europaeus 
(Celastraceae). Plant Systematics and Evolution 132: 299-303. 

1979: Breeding systems and the evolution of dioecy in New 

Zealand apioid Umbelliferae. Evolution 33: 662-72. 

1981: Gynodioecy in Gingidia flabellata (Umbelliferae). N.Z. 

Journal of Botany 19: 111-3. 

1981: Test of a model predicting equilibrium frequencies of 
females in populations of gynodioecious angiosperms. Heredity 46: 
397-405. 

Webb, CG. J.; Lloyd, D. G. 1980: Sex ratios in New Zealand apioid 
Umbelliferae. N.Z. Journal of Botany 18: 121-6. 


LICHENOLOGY 


Arvidsson, L.; Galloway, D. J. 1979: The lichen genus Coccocarpia in 
New Zealand. Botaniska Notiser 132: 239-46. 

1981: Degelia, a new lichen genus in the Pannariaceae. Lichen- 
ologist 13: 27-50. 

Dakin, A. J.; Galloway, D. J. 1980: Lichens from the summit of Hira- 
kimata, Great Barrier Island, New Zealand. N.Z. Journal of Botany 
18: 61-4. 

Foo, L. Y.; Galloway, D. J. 1979: Pseudodepsidones and other constitu- 
ents from Xanthoparmelia scabrosa. Phytochemistry 18: 1977-80. 

Galloway, D. J. 1979: Biogeographical elements in the New Zealand 
lichen flora. In Bramwell, D. (Editor) ‘Plants and Islands”. Aca- 
demic Press, London. Pp. 201-24. 

1979: “Flora Scotiae Supplementum”: James Edward Smith’s 
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Godley, E. J. 1980: Book Review: “Vegetation of Mount Aspiring Na- 
tional Park, New Zealand”. N.Z. Journal of Ecology3: 168-9. 

1981: Book Review: “The Botany of Auckland. A Book For All 

Seasons”. Canterbury Botanical Society Journal No. 15: 65-8. 

Philipson, M. N. 1981: Book Review: “Rhododendrons of China”. 
Bulletin of the N.Z. Rhododendron Association No. 69: 64-5. 

Sykes, W. R. 1980: Book Review: “Flora of New Zeland, Volume IIT’. 
Horticulture in N.Z. No. 17: 10-2. 

Webb, C. J. 1979: Book Reviews: “The Oxford Book of New Zealand. 
Plants”, The Press (Christchurch) , 3 February 1979; “Roses”, Ibid., 
5 May 1979; “Rose Culture for New Zealanders”, Ibid., 5 May 1979; 
“The Herb Garden Displayed”, Ibid., 4 August 1979; Handbook of 
Trees and Shrubs”, Ibid., 25 August 1979. 

1980: Book Reviews: ‘“‘Wild Fare for Wilderness Foragers”, The 

Press (Christchurch) , 5 January 1980; “The Reed Practical Garden- 

ing Series”, Ibid., 26 January 1980; “Botany: A Study of Pure Curios- 

ity’, Ibid., 5 April 1980; “The Sex Life of Plants”, Ibid., 24 May 1980. 


AWARDS 


Dr B. D. Clarkson, D.Phil. (Waikato), 1981. 
Dr W. G. Lee, Ph.D. (Otago), 1981. 

Dr M. S. McGlone, Ph. D. (Cantuar.), 1980. 
Dr G. N. Park, ANZAC Fellowship, 1980. 
Dr C, J. Webb, B. A. (Cantuar.), 1979. 


OVERSEAS VISITS 


Mrs M. J. A. Bulfin attended the 5th International Rock Garden Con- 
ference at Nottingham in April 1981, and the 13th International 
Botanical Congress in Sydney in August 1981. 

Dr U. V. Cassie attended the International Phycological Society Con- 
ference at Glasgow, and the 6th International Symposium on Living 
and Fossil Diatoms at Budapest in 1980. She studied diatoms at the 
British Museum of Natural History, London, between July and Sep- 
tember 1980. Dr Cassie attended the 13th International Botanical 
Congress at Sydney in August 1981 and later the Poe 
Workshop at Cronulla. 
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Dr H. E. Connor in 1979 visited herbaria and research institutes in Asia, 
Israel, Europe, and USA; he was an invited speaker at the 26th 
Annual Systematics Symposium at St Louis, Missouri. He took part 
in the 13th International Botanical Congress at Sydney in August 
1981, and in October 1981 attended the meeting of Council of Heads 
of Australian Herbaria at Canberra. 

Dr P. J. Garnock-Jones was granted an overseas study award to work at 
the University of Reading, from October 1981; he will study the 
classification, relationships and ecology of the New Zealand native, 
weedy and cultivated members of the Brassicaceae. 

Dr D. R. Given visited research institutes, universities and herbaria in 
USA, Canada, Iceland, United Kingdom, Europe and South Africa 
between June and September 1980. He also attended an International 
Conference in Biological Conservation of Threatened Plants at 
Cambridge, and the International Symposium and Workshop on 
Conservation of Threatened Natural Habitats at Capetown, In 
August 1981 he attended the 13th International Botanical Congress 
in Sydney. 

Dr M. S. McGlone attended the CLIMANZ Conference in February 
1981 in Australia. 

Dr M. N. Philipson worked in the Herbarium of the Royal Botanic 
Garden, Edinburgh, on the taxonomy of Section Choniastrum of 
Rhododendron in May 1980, and later in that year, she attended the 
6th International Symposium on Plant Cytoembryology at Lublin, 
Poland. In August 1981 Mrs Philipson took part in the 13th Interna- 
tional Botanical Congress in Sydney. 

Mr W. R. Sykes visited the herbaria at Kew and the British Museum in 
UK, and the Bernice Bishop Museum, Honolulu, during 1979, and in 
August 1981 attended the 13th International Botanical Congress at 
Sydney. 

Dr A. D. Thomson while in the United Kingdom in 1979 examined 
early New Zealand botanical records. He attended the 13th Interna- 
tional Botanical Congress in Sydney in August 1981. 

Dr P. Wardle visited China, Tibet, and Nepal during May and June 
1980 and took part in the Xizang-Qinghai (Tibet) Plateau Symposium 
at Peking. 

Dr C. J. Webb visited Australia in November-December 1979, and in 
July 1980 attended the International Congress of Systematic and 
Evolutionary Biology-II at Vancouver, Canada. From October 1980, 
with part support from an overseas study award, Dr Webb spent a 
year on the faculty of the University of Massachusetts at Boston. 
During this period he spent 4 months in Costa Rica investigating the 
reproductive biology of tropical trees and shrubs, attended the 13th 
International Botanical Congress in Sydney in August 1981, and spent 
2 weeks at the University of California, Berkeley. 

Drs E, Edgar, P. N. Johnson, N. T. Moar, B. P. J. Molloy and M. J. 
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Parsons, attended the 13th International Botanical Congress in Syd- 
ney August 1981. 


COMMITTEES AND APPOINTMENTS 


Dr I. A. E. Atkinson.—Fauna Protection Advisory Council; Kapiti- 
Mana Islands Advisory Committee; Wellington National Parks and 
Reserves Board. | 

Mrs M. J A. Bulfin.—Farewell Spit Scientific Advisory Committee; New 
Zealand Ecological Society Council; Canterbury Alpine Gardens 
Society Council. 

Dr U. V. Cassie—Committee of the Biological Standing Working Party, 
National Water and Soil Conservation Organisation; Organising 
Committee, First International Phycological Society Congress. 

Dr H. E. Connor.—Hon. Lecturer, Lincoln College; North Canterbury 
Catchment Board (Chairman Water Committee) to August 1980; 
Mount Cook National Park Board (to March 1981); member of 
Interdepartmental Committee on Nassella Tussock (until October 
1980); Advisory Committee Biological Resources Centre, DSIR. 

Dr P. J. Garnock-Jones.—Kapiti Reserves Scientific Advisory Committee. 

Dr D. R. Given.—IUCN Species Survival Commission; Threatened 
Plants Committee; New Zealand Ecological Society, Council; Syste- 
matics Association of New Zealand, Council; Royal Society of New 
Zealand on National Collections; Nature Conservation Council Work- 
ing Party on National Collections; Nature Conservation Council 
Working Party on Threatened Species; Working Party on Data 
Processing of Biological Resources; North Canterbury Parks and 
Reserves Board; International Association of Pteridology, Council. 

Dr E. J. Godley—Hon. Lecturer, Lincoln College; Board of Governors, 
The Miss E. L. Hellaby Indigenous Grasslands Research Trust; Chair- 
man Editorial Board, New Zealand Journal of Botany; Scientific 
Co-ordinating Committee for Beech Research. 

Dr P. N. Johnson.—Part-time Lecturer in Botany, Otago University; 
Fiordland National Park Board (to March 1981); Working Party, 
Research Related to Aquatic Weed in Lake Wanaka; Luggate/ 
Queenstown, Local Co-ordinating Committee; Waituna Lagoon 
Management Advisory Committee. 

Mr G. C. Kelly.—Scientific Committee, Marlborough Sounds Maritime 
Park Board. 

Mr R. W. J. Knox.—Canterbury Branch New Zealand Library 
Association, 

Dr W. G. Lee.—Council Otago Branch Royal Society of New Zealand; 
Otago National Parks and Reserves Board. 

Miss B. H. Macmillan.—President, Canterbury Botanical Society (1979). 
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Dr M. S. McGlone.—New Zealand Working Group (Quaternary) 
Climatic Change of Australia and New Zealand (CLIMANZ); Holo- 
cene Sub-Commission for Australia and New Zealand and Oceania. 

Dr N. T. Moar.—Scientific Advisory Panel, Arthur’s Pass National Park 
Board (to March 1981); South Island Working Party, Peatlands Policy 
Study. 

Dr B. P. J. Molloy.—North Canterbury Catchment Board (Chairman 
Resources Committee); Aorangi Parks and Reserves Board; Peel 
Forest Park Board (to March 1981); Royal Society of New Zealand 
(Canterbury Branch) representative on Riccarton Bush Board of 
Trustees; MAB Sub-Commission, New Zealand National Commission 
for UNESCO. 

Dr G. N. Park.—Farewell Spit Scientific Advisory Committee; Honorary 
Lecturer in Botany, Victoria University of Wellington. 

Dr M. J. Parsons.—Organising Committee, First International Phyco- 
logical Society Congress. 

Mr W. R. Sykes—Nomenclature Committee and Publications Com- 
mittee, Royal New Zealand Institute of Horticulture; Outlying Islands 
Reserves Committee; Hanmer State Forest Park Board; Expeditions 
Committee, Royal Society of New Zealand. 

Dr A. D. Thomson.—Secretary, New Zealand Genetical Society. 

Dr P. Wardle.—Westland National Park Board (to March 1981); Inter- 
departmental Committee on Nassella Tussock (from November 1980); 
Council of Canterbury Branch of Royal Society of New Zealand and 
President 1980-1. 

Dr C. J. Webb.—Secretary, Organising Committee, International 
Symposium on Reproduction in Flowering Plants; Marlborough 
Nassella Tussock Board. 

Dr P. A. Williams.—South Canterbury Catchment Board; North Canter- 
bury Nassella Tussock Board. 


RETIREMENTS AND RESIGNATIONS 


Miss J. E. Worthington, Field Services Officer from 18.4.77, resigned on 
28.7.79, 


a aon Technician (Botanical Artist) from 14.1.53, resigned on 
Mr A. D. Campbell, Technician from 9.8.71, resigned on 30.1.80. 

Mrs M. E. Blackmore, Librarian from 27.2.57, retired on 26.9.80. 

Miss S. J. Dalley, Clerical Assistant from 19,2.80, resigned on 10.11.80. 
Mrs D. L. Bourgeois, Technician from 18.8.76, resigned on 31.3.8]. 

Mrs B. A. Matthews, Technician from 21.7.75, resigned on 28.8.81. 

Mrs D. H. Percy, Technician from 11.3.68, resigned on 24.9.81. 

Miss J. M. Cawley, Illustrator from 21.11.80, resigned on 27.10.81. 
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STAFF REPLACEMENTS 


Mr D. J. Purcell 29.10.79 


Miss R. H. Conway 19.12.79 


Mrs B. V. Paterson 1.1.80 

Miss J. M. Cawley = 21.1.80 

Mrs J. Taylor 25.2.80 
(née Egglestone) 

Mrs J. Wootton 19.5.80 


Miss M. A. Bloomfield 


15.9.80 
Mr R. W. J. Knox 13.10.80 


Miss J. B. Ulrich 12.11.80 
Miss K. J. Sloan 4.12.80 
Mr T.R. Partridge 12.1.81 


Miss A. M. Hodgins 23.11.81 


Field Services Officer 


(vice Miss J. E. Worthington) 
Technician (Botanical Artist) 

(vice Mr K. R. West) 
Administration Officer 

(vice Mr J. A. Coleman) 
Illustrator (vice Miss R. H. Conway) 
Library Assistant 

(vice Mrs B, J. Newburn) 
Technician (vice Mrs D. L. Bourgeois) 
Technician (vice Mrs B. A. Matthews) 


Librarian (vice Mrs M. E. Blackmore) 
Technician (vice Mrs D. H. Percy) 
Clerical Assistant 

(vice Miss S. J. Dalley) 
Scientist (vice Mr A. D, Campbell) 
Illustrator (vice Miss J. M. Cawley) 


TRANSFERS 


Mr J. A. Coleman, Administration Officer to Divisional Services, Lincoln 


Research Centre on 1.1.80. 


Mrs B. J. Newburn, Library Assistant to Ministry of Agriculture and 
Fisheries, Christchurch on 28.9.80. 


Dr G. N. Park, Scientist, Nelson, to Biological Resources Centre, DSIR 


Wellington on 12.8.8]. 


NEW POSITIONS 


Miss S. J. Dalley 19.2.80 
Dr B. D. Clarkson _— 8.6.81 
Miss E. M. Souquet 12.6.81 
Mrs J. M. Stenning 6.7.81 


Clerical Assistant 

Scientist, Rotorua 

Typist, Dunedin 
Administration Clerk, Dunedin. 


STAFF NUMBERS AND FINANCE 


Permanent Staff Ceiling 
Salaries = 
Other Expenditure 
Total Expenditure 
Voted 


1978/79 1979/80 —-1980/81 

50 51 52 
$706,616 $813,903 $1,061,912 
$127,459 $172,301 $182,186 
$834,075 $986,204 $1,244,098 
$702,200 $1,001,300 $1,231,700 
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STAFF LIST 


(31.12.81) 


DIRECTOR: H. E. Connor, M.Sc. (N.Z.), D.Sc. (Cantuar.) 


ASSISTANT DIRECTOR: 
P. WarbLE, M.Sc. (N.Z.), Ph.D. (Cantab.), F.R.S.N.Z. 


Headquarters H. E. Connor, M.Sc. (N.Z.), D.Sc. 
(Cantuar.) | 
A. D. THomson, M.Sc. (N.Z.), Ph.D. 
(Cantab.) 
Administration Mrs B. V. PATERSON 
Miss K. J. SLOAN 
Typists Mrs L. M. WILLIAMS 
Mrs R. W. Houcu (née Amer) 
Library R. W. J. Knox, B.Sc. (Wellington) , 
N.Z.L.A., A.L.A. 
Mrs L. NESBITT 
Mrs J. TayLor (née Eggleston) 
Botanical Artists Miss R. H. CoNwAy 
Miss A. M. Honeins, Cert. Graphic Design 
Gardens I. C. BROWN 
D. J. PURCELL 
W. CARTER 
A. Dopps 
R. MupGway 
Taxonomy and Herbarium 
Section Miss E. Epcar, B.A., M.Sc., Ph.D. (N.Z.), 
F.L.S. (Section Head) 
D. J. Gattoway, M.Sc., Ph.D. (Otago) , 
M.N.Z.1.C., F.L.S., located at British 
Museum (N.H.), London. 
P. J. GARNOCK-JONEs, B.Sc. (Hons.) 
(Wellington) , Ph.D. (Cantuar.). 
D. R. Given, B.Sc., (Hons.), Ph.D. 
(Cantuar.), F.L.S. 
E, J. Goptry, M.Sc. (N.Z.), Ph.D. 
(Cantab.), Hon. F.L.S., F.R.S.N.Z. 
M. J. Parsons, M.Sc. (Wellington) , 
Ph.D. (Adelaide) . 
W. R. Sykes, B.Sc. (London), N.D.H. 
(R.H.S. London). 
C. J. Wess, B.A., B.Sc. (Hons.), Ph.D. 
(Cantuar.) 
Miss M. A. BLOOMFIELD 
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Palynology and Morphology 
Section 


Ecology and Conservation 
Section 


Mrs P. C. M. Douctass 

Miss B. H. MACMILLAN 

A. W. Puroik, Scottish Dip.Agr. 
(Edinburgh) 

Miss J. B. ULRiIcH, B.Sc. (Otago) 

Mrs J. WooTTON 


N. T. Moar, M.Sc. (N.Z.), Ph.D. 
(Cantab.), F.L.S. (Section Head) 
M. S. McGuoneg, M.Sc. (Wellington) , 
Ph.D. (Cantuar.) 

R. N. PATEL, B.Sc. (Hons.) (Vallabh.), 
M.Sc. (London) , Dip.For. (Oxon.) 

Mrs M. N. Puitipson, M.Sc. (N.Z.), 
Ph.D. (Cantuar.) 

E. J. BeuzENBERG, Dip.Trop.Ag. 
(Deventer) 

J. V. MyYErs 

M. K. REYNOLDS 

Miss J. E. SHAND 


P. WarbLeE, M.Sc. (N.Z.), Ph.D. 
(Cantab.) F.R.S.N.Z. (Section Head) 

Mrs M. J. A. Buirin, B.Sc. (N.Z.), 
Dip.Hort. (Massey) . 

B. P. J. Mottoy, M.Sc. (N.Z.), Ph.D. 
(Cantuar.) , Dip.Ag. (Massey) , 
Dip.Tchng. 

T. R. Partrince, B.Sc. (Hons.) (Otago). 

P.A. WituiaMs, M.Sc. (Wellington) , Ph.D. 
(Cantuar.) . 

M. I. DAwson 

Miss J. B. FRANCIS 


REGIONAL STATIONS 


AUCKLAND 
Ecology and Conservation 
Section 


Taxonomy Section 


ROTORUA 
Ecology and Conservation 
Section 


A. E, Ester, M.Agr.Sc. (N.Z.) 
Mrs M. L. Scotr 
Mrs U. V. Cassie, M.A., Ph.D. (N.Z.) 


B. D. Crarkson, M.Sc., D.Phil, (Waikato) 
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TAITA 
Ecology and Conservation 
Section 


Taxonomy Section 
NELSON 

Ecology and Conservation 
Section 
DUNEDIN 

Ecology and Conservation 
Section 


Administration 
Typist 


I. A. E. Atkinson, M.Sc. (N.Z.), Ph.D. 
(Hawaii) 

G. C. Ketty, M.Sc. (Wellington) 

A. P. Druce, B.E. (N.Z.) 


G. Y. WALLS, B.Sc. (Hons.) (Wellington) 


P. N. Jounson, B.Sc., Dip.Sci., Ph.D. 
(Otago) 

R. B. ALLEN, B.Sc., Dip.Sci. (Otago) 

W. G. Ler, B.Sc., Dip.Sci., Ph.D. (Otago) 

Mrs J. M. STENNING 

Miss E. M. SOUQUET 


TEMPORARY APPOINTMENTS 


Miss P. M. Armstrong from July 1980 to January 1981. 

Dr Jette Lewinsky, Senior Curator, Botanical Museum, University of 
Copenhagen, Denmark; from 6 August 1979 to 28 March 1980 to 
carry out revision of New Zealand Bryophyta. 

Dr Marianne B. Philipp, Senior Lecturer, Institute of Plant Anatomy 
and Cytology, University of Copenhagen, Denmark; from 7 July 1980 
to 31 March 1981, to carry out a study of the reproductive biology 
of Geranium sessiliflorum and 'Phyllachne colensoi. 
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